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The following explanations and tRhln, not biting contained la 
th^ Written Arithmetic, are inserted h«re fur ihe convenioncaof 
Ihqae who have qot atudied Mental Arithmetic, 
'^Equality is eipressffd by two horizontal marks; thus 100 eta, 

asl 4o|lar, signifies tliat 100 cents are equal to one dollar. 
4-Ad4ition is denoted jiy a cross, formed by one horizontal ami 

one perpendicuUr line, placed between the niimber ; as 4-f<5 

=9, siffnif^'ing thai 4 added to 5 equals 9. 
^MuUipTcation in denoted by a cross, formed by two oblique 

lines placed between the numbers: hs5x3x=15, signifying that 

5 multiplied by 3, or 3 times 5 are equal to 15. 
r— Subtraction is denoted by one horizontal mark, placed between 

thQ numbers ; as 7-~4:=3, signifying tharj^ taken fVom 7 leaveS. 
)(y^Qr J- Division is denoted three diffeninc ways| 1st by the 

reve|«ed parenthesis; 2ud\y, by a horizontal line placed be- 

tweeiithe numbers with a dot on each side of it ; and 3dly, by . 

writing the number to be divided over the other in the form or 

a fraction ; thus 3)6(3, and 6-7-3=r3 and |=3, ail signify the 

fame thing, namely, that if 6 be divided by f^ the quotient iaZ^ 
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TO THE PUBLIC. ili 

'Wmeif thetimproved editioij of this work was published, in IdiM, 
It was intjended that th« Written Arithmetic which fgrnis the sec 
ond and third parts should always b« accompanied by the Mental 
Arithmetic cmbrnred in the first part. Since that time it hai, 
hdwever, been thoiif ht best to transpose such tables from the 
Mental to the VVritten Arithmetic, as to render the latter com- 
plete without the former, in order to lesseti the expense of the 
book to those who do not wish to study mental arithmetic, or who 
have studied seme other treatise ; and, thus prepared, it is now 
.presented to the public. No alteration has been made from the 
last edition in the arranp«»menl of the rules, and the wjiole of the 
second part is preswfited as before, on the inductive ^lan of La« 
croix. The principles are first devolved by the analysis of fami- 
liar examples, and the method of applying these principles to the 
solution of questions is then expressed in general terms, forming 
a Rule, which is stiii further illustrated by a great varitty of prac- 
tical questions. The analysis is printed in small typo, occupies 
but little space, and may be omitted by those toho wish to useruUt 
without undtr0tanding them. 

Addition and Multiplication, both involving the same princi- 
ples, are presented in connexion, and also Subtraction and Divis- 
ion. A knowledge of decimals being necessary to a good under- 
standing of our federal currency arid this knowledge being easily 
acquired by sncb as have learned the noT.ition of V'Lolc numbers^ 
decimals and Federal money are introduced immediately after 
the 6rst section on simple numbers. By acquainting the pupil 
thus early with decinial»<, he will be likely to understand them 
better and to avail himself of* the facilities they afford in the so- 
lution of questions and the transaction of business. 

Reduction amending and descending are arranged in parallel 
eolumns and the answers to tho questions of one column are found 
in the corresponding questions of the other. Compound multipli* 
cation and division are arranged in the same way, and only ona 
general rule for each is given, which was thought better than ta 
perplex the pupil with a multiplicity of cases. 

Interest and other calculations by the hundred are all treated 
4ecimally, that method being most simple and conformable to tha 
notation of our currency. The nature and principles of propoT' 
turn are fully developed and the method of applying thera to tbo 
solution of questions clearly shown. 

The written arithmetic af fractions being, to young pupilt| 
somewhat difficult to be understood, is deferred till they are made 
fiimilliar with the most important arithmetical operation perform, 
ed with whole numbers and decimals. The nature of roots and 
powershvLB been more fully explained in the present edition, and 
several new diagrams introduced for their elucidation. Through. 
:oatthe second part, it has been our main object to familiarize the 
pupil with the fundamental principles of the science, believing 
that when these are well understood, he will find no difficaltj 
«lk applying th^m to the particular eases whicb may acaiir« 
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The third pari iamofMly practical^ and eompoaej o^oehrtflti 
«nd other matters ha we coitceivod would be intereetiog aod tu«« 
Tut to the ftudeat aod Uie man cf'tueiness. 
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WRITTEN ARITHMETIC. 



SECTION U 

NOTATION A:W NUMERATION. 

7Q. An individual tbin^ taVen as a staadaxd of eompaii 
son, is called unity , a ttmt^ or one, 

71. Number is a collection of units, or ones. 

72. Numbers are formed in tbe following manner; one 
a.ncl one more are called tvoOy two and one, threes, three and 
one, four, four and one, Jivey five and one, mx, six and one, 
seven, seven and one, eighty eight and one» nine^ nine and 
one, ten-y and in this way we might go on to any extent, 
foniilng collections of units by the continual addition of one^ 
and giving to each collection a different name. But it is 
evident, tnat, if this course were pursued, the names would 
soon become so numerous that it would be utterly impossible 
to remember them. Hence has arisen a method of combm- 
ing a very fs^w names, so as to give an almost infinite variety 
of distinct expressions* These names, with a few excep* 
tions, are derived from the names of the nine first numbers, 
and from the names ^ven to the collections of ten^ a Ann- 
dredy and a thousar^unita. The nine first numbers, whose 
names ^re given above, are called unii9y to distinguuh them 
from the collections of tensf hundreds^ &c. The collections 
of tens are named ten, twenty, thirty, fbrty, fifty ,^ iixty, sev^ 
efUy, eighty, ninety. (Q), The intermediate numbers are ex* 
pressed by joining the na^mes of the units with the names of 
the tens. To express one ten and Jhur unite, we %2cvf(mr- 
teen, to expess two tejsk$ and /S»e units, we sav twenty-five, 
and others in like manner. The collections ox ten tens, or 
?umdreds, are expressed by placing before them the names 
of the units; as, one hundred, two hundred, and so on to nina 
hundred. The intermediale numbers are formed by joining 
to the hundreds the coflections of tens and umts. To 
express two bundled, four tens, and six units, we should 
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•ay, two hundred forty »ix. The collections of ten hundred* 
nre called thousands, which take their names from the collec 
tions of units, tens and hundreds, as, one thousands two ihou 
saiid, — ten thousand, twenty thousand, — one hundred ihou 
sand, iwo hundred thowand, Sic, The collections of ten huD* 
dred thousands are called millions, the *coflections of te» 
hundred millions are called 6t//M»«, and soon to trillions, 
quddriilions, &c. and these are severally distinguished like 
the collectionsof Hiousands. The foregoing names, combined 
according to the method above stated, constitute the spoktin 
ntimeralion, 

78. To save the trouble of writing large numbers in wordsy 
and to render computations more easy, characters, or synnbols^ 
have been invented, by which the written expression of num- 
bers is very much abridged. The method of writing numbers 
in characters is called Koltition, The two methods of nota- 
tion, which have been most extensively used, are the Roman 
and the Arabic* The Roman numerals are the seven follow- 
ing 1 fitters of the alphabet, I, V, X, L, C, D, M, which «rc 
now seldom used^ except in numbering chapters, sections, 
«nd the like. The Arabic characters are those in conunon 
use. They are the ten following: cipher, or zero, lone, 
2 two, 8 three, 4 four, 5 five, 6 six, 7 seven, 8 eight, 9 nine. 
The above characters, taken one at a time, denote all the 
ftumber:? from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 20, 
thirty SO, and so on to ninety, 90; and the intemtdiate num- 
bers are expressed by writing the excesses of simple units in 
place of the cipher; thus for louiteen we wri<e 14, for twenty- 
two, 22, &c.(18) Hence it will be seen that a figure in the 
second /jtoce denotes a number ten times greater than it doe» 
when standing alone, or in the first place. The first place at 
the right hand i$ therefore distinguished by the name of 
uniVs place, and the second plaCe, which contains units of a 

* A eompai'ison of tho two methods of notation ia exliibited in th*- 
f€>]lowing TABIjG:. 



1=1 110= 

2=11 20= 

i4==IV 40= 

5=V 50- 

l>r=VI CO 

iT==VlT 70= 

9~IK 00 



:X 
XX 

=xxx 

=XL 
rL 
=LX 
=LXX 

=xc • 



100 

20O 

800 

400 

600 

600 

700 

«00=DCCC5000= 

900-i.rrcc C000=rif 



C 

CC 
CCC 
COGC 

=I)G 



1000=MorCIo 
1100 "■" 
1260 
1800 
H400 

idoa 



MC 

MCC 

MCCC 



DCG 2000= 



lOOOO^xorCClQo 

60000 =fft 

:10OOOO=CCCi3Oo 

MCCCC 1000000=M 
MD 2000000= MM 

MM Jl829=MDcccxicix 
loo »r V 
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higher order, is called the tcn»» place. Ten tenr, or cm« 
hundred, is written, 100, two hundred, 200, and so on to 
nine hundred, 900, and the intermediate numbers are ex- 
pressed by writing the excesses of tens and units in t^e tens' 
and units' places, instead of the ciphers. Two hundred liiid 
twenty-two is written, 222. Here we have the figure 2 
^repeated three times, and each time with a different vahie. 
The 2 in the second place denotes a number ten times grcaJ> 
«r than the 2 in the first; and the 2 in the third, or hundreds' 
place, denotes a number ten times greater than the 2 in the 
second, or ten's place; and this is a fundamental law of 
Notation, that each removal of a figure one place to. th^ left 
hand increases its value ten times. 

74. We have seen that all numbers may be expressed by 
repeating and varying the position of ten figures. In doing 
.this, we have to consider these figures as having local values, 
which depend upon their removal from the place of units, 
^hese local values are called the namss of the places: which 
may be learned from the following 

TABI<I2 I. * 

^ l-9*«l'Sasid B^ id ii 

g 3 « 3 -I § 3 s «^ p «a^ «2^ Sxs^ 0) a 

345675437846497 4 301232 

By this table it will be seen that 2 in the first place denotes 
iimply 2 units, that 3 in the second place denotes as many 
tens as there are simple units in the fi^re, or 3 tens; that 2 
in the third place denotes as many hundreds as there are 
units tn the ngure, or 2 hundreds; and so on. Hence to 
read any number, we have only to observe the following 

Rule. — To the simple value of eaehfi^ire join the name 
ofitsj)lace, beginning at the left hand^ and reading the fig' 
ures tn their order towards the right. 

The figures in the above table would read, three sextilliont, 
four hundred fifty-six quintiUions, seven hundred fifty-four 
quadrillions, three hundred seventy-eight trillions, four hun- 
dred sixty-four billions, nine hundred seventy-four millions, 
three^undred one thousand, two hundred thirty-two. 

75. I»?readin^ very large numbers it is often convenient 
to divide ihem utto perio& of three figures each, as.in.tiie 
followk^g 
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»A^ /^^^^ /W^^\ /"»A^N /"W*i^ SJV^/ S^y^/ /*^»\ **i»^> >WN^ /X.»-<^ /s-v#^ »-w».^\ . 

£^2, 123, 410. 864,282,D12, 845, 862,061,23^, 525, 411, 243, 678. 
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By this table it will be seen that any number, howevcl^ 
large, after dividing it into periods, and knowing llie names 
of the period:?, can be read with the same ease as one consisU 
i»g of three figures onU'; for the same names, (hundre<i8, 
t'^ns, units^) are repeated in every period, and we have only 
to join to these, successively, the names of the periods. The 
lirst, or right hand period, is read, six huTidred seventy-three 
— fmt(*, the second, two hundred forty-three /Afotwan-c/s, the 
the t*hird, four hutidred eleven millions^ and soofn. 

^6. The for«|[oing is according to the French numeration, which, c»i 

account of its simplicity, is now generally adopted in English books. la 

tin* older Arithmetics rand iff the two first editions of this work, a period 

iiK made to consist of ^x figures, and these were subdivided into half peri- 

^'Ui as in the following 

TABLE III. 



iV» iods. 



jllnlf pet. 
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Sextill. Qnintill. Quadrill. TrlH. Billions. Millions. Ujij't^.i 
v^-v^^ v^v-^y s^v^^ v^v^t/ \^r>n^ v^vx^ v^v^*^- 
th, \m. th. un. th. un.. th. nn. th. un. th. un. cxt. cxix.| 



— j /■^«^,.*^ /vA-^N r>mA^^\ />»AJ^ 



! Figui'eg. [532,12 3, 410,86 1, 232,012, 845,^2, 051,234, 525,411 , 243, 673 

'rhe.se two methods agree for the nine first places; but beyond this, the 
'/luces take dilTcrent names. Pive billions, for example, in the former 
HK-tliod, is read five thousand millions in the latter. The principles of 
n iVatiun are» notwithstanding, the same in both throughoat — the dijffereiio* 
Cv)H5ii»ting only in emmciatioii. 

EXAMPLES FOR FRACTICE. 

Write the following in figurcet: 
Eight. Seventeen. Ninety-three. 
Three hundred sixty. Five thou- 
sand four hundred and seven. Thir- 
ty thousand fiAy nine. Seven 
millions. Sixty-fomr billions. One 
hundred nine qHadrillions, one hun- 
dred nine millions, one hundred nine 
thousand, one hundred and nine. 
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7890112 


6<% 


74361234 


123 


137111055 


2040 


8900000000 


C0735 


80000010010 


323456 


222000111002 
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1. What jfineuii'by a miit,or 



% What is mmiberl 

8. How are the numben fonned 
-Bai named IriMn one to tenl 

4. Is the same course pursued 
wi& the higher nambersl why noti 
. 5» From what are the names a« 
bvire ten derivcdl 

6. Name the collecti«iB ef tens. 

7. How are the intermediate 
-Jinmbers expressedl 

8i Explam the method of ex* 
pressing number above one hundred. 

9. What constitutes the spoken 
numerattoni - 

10. How is the expression of 
atunbers abridged! 

11. What is Notationi Howma- 
.ny methods are therd 

12. What are the Roman numer-', 



.alsl 
13. 
14. 
15. 



Are they in genera! usel 
Name the Arabic characters. 
How are numbers above nine 

expressed by themi ' 

16. What is the name given to 

the ifirst place, or right hand figur^ 

of a BumDerl 



17. What tf> the second plaeel ' 

18. How wodkl yiQn write two 
hundred and twoity-twdl 

19. What is the fundamental taw 
of>Notation1 

20. How many kinds of value 
have-figuresi 

31. Upon what ^oes their local 
lvalues dependl 

22. what are the local values 
calledl 

23. Repeat the names «f the 
.plaees. 

'24. What is seen by the first Nn- 
T<neration tablet 
. 25. What is the rule for readiitf 
numbersi 

26. How are large manbeEs^eome- 
times dividedl 

.27. Whatiis^IeMned from the 
second, tablel 

.28. What names are rqieated in 
every periodi 

29. What is the diflferenee be. 
tweeh the French and Ei^Ueh 
thods of numerationi 

SO. What is NumeratioDl 

^1. Wm is Arithmetiffl 
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SIMPLE NUMBERS. 

77. Numbers are called simple^ when their uiijlts are all of 
-the same kind, as. men, or.dollar8#> &£. 

!• ADDITION. 

ANALYSIS. 

78. 1. How many cents are 3 cents and-<4-«ents1 

Here are two collections of cents, and it is proposed to find hosr^arm 
a collection botli these wiH make, if|jut together. The child may not be 
able to answer the question at once; but bavii» learned how to form 
numbers by the succeflsive addition of unity, (2, 72,) he will perceive Uial 
he cai) get the ^answer correctly, either by adding a unit to 4 three 
timej, or a unH to 3 four times, (7). tn this way he nn«t proceed ; 
tiU, by praetice, the results ariemg from the addition of amall iBumbers 
wecooimitted to memory; and then he will be able to answer the q«e» 

f 



-CieiM which involve such addi tMMta alm^iit kiBtartMnedusly. But when the 
iMiaiberi cu:e Uin^e, or fuiaerous, it willbcfoimU a^ost/coaveaiea*' iorwtite 
-them down before per&rsuaf tlw -addition. 

2. A boy. gawe^Wc^ts form) biMik,l and 28 centati^w^hiiitiluiW'nua^ 
cents did lie five' far boOkl 

^ere the fo-st number ianade^ofi'of 3 tens osid 6?umts»- and tSie-aeceiMi 
'ef 2 teas and 3 units; Now if •we add^tha^-S'iinitsiof'oae ^with the 6 units 
of the d^her, their aum if-^iaiita^>and ithe-'Silens-ef o«er -added totfaefS 
4mm of tbe other, tfaeir aum Is 6> tens, 'fihaseftvo reroltt taken: together, 
^are 5 teas and 9 nnha, «r- 9P\ -^/liichi is the number of cenis^iven for th« 
' book and slate. The oaoHBon-way of ptrfonmag; thei.abov« operatioB i« 

to write the nutnbens- under one' another* so that units 

'9S cenls. sbaU stand under units, and tens under tens, as at the 

23 cents, left hand. Then* begin atthe bottom of the right band 

-— column, and add tt^ther 'the figures in that coIub^q;; 

'Ans. 69 cents. thus,' 8 and 6 are 9 j ' and write the 9 : directly under the 

colimm. ' Proceeding to the column of tens, we sav, 2 
SMid -S are 15, and write the 5 direolly >iinder > the ot^mn of tens. "Hien 
will the 5 tenaiaiid-9 UAitt eatib stand in its proper placcin the ttoswor^ 
making 69. ^ 

•8. If a man travel 26 miles the fir#t day, SO the next, and 33 the next* 
•how far will he travel in the' three daysl Ans. 88 milou 

' t9; 4. A liiau bdiight a pair of horses for 216 dollars, a sleieh for 84 
dollars, and a harness for 63 dollars ; wha^did they all cost himl 

Here we write down the numbers as before, and be- 

1 2lHS-d6lUr. gin with theright hand column — 3 and 4 are 7, and 6 

84 dolls. are 13$ but 13 are I'ten and 3 units; we therefore write 

63'dbns.* thd '3 under the column of units, and carry the 1 ten to 

-* — the"c6lumn of tens^ saying, 1 to 6 are 7, and 8 are I5« 

Ans. 363 dolls. and 1 are 16. But 16 tens are 1 hundred and 6 tenai 

we therefore^write the 6 under the colunui ^f tens, and 
carry the'14nto the column of hondreds, saying, 1 to 2 are 3, which we 
write down in the place of hundreda« and the work is dene. From what 
precedes, tbe scholar will be riffle to understand the foUowmg de6nitieii 
mdd mle. 

SIMPLE ADDITION. 

80. Simple Addition irtfaennttiiiig together of several sim- 
^ple Dombers into one whole or total number, caJiled the sum^ 
««r amount, 

R0LK. 

*81. Write theittimbers to be added 'under one another, 
with units under units, tens under tens, and so on, and draw 
-a line below' them. Begin at the bottom, and add up the 
'figures in tbe right hand column :--*-if tbe sum' be less than 
't.en,'write it' below the 'Uneat the foot of the column ; if it 
be Un, or an exact number of tens^ write a cipher, and carry 
•tiie tens to the next column ; or if it be more than ten, and 
fBot an exact number of tens, write down the excess of tens, 
^oid-<ftri7 ^^ tens as Aore. d?roceed intbe tame wff witlk 



Si m^m Mfci mim 



82. 



SIMrLC A&tHTION. 



the columii* of leiUy kttiidrtdt^ ftc^^wsi^rs remeitiberfng, tliat 
ten units of any one orders ure juBt « equal to one unit of ^fae 
next higher order. 

PROOF. 

8S» Begin at the top, and reckon each column i^ownwardi, 
aad if their amounts agree, with the former, the operation is 
' supposed to have been rightly performed. 

NoTi:. — ^No method of proving ail arithmetical operation will dem<»« 
fltrate the work to be correct; bat aa we shouM not be likelv to commit 
'en'OTB in both operationa, which. shdidd «xactiy balance each other, the 
^ proof rendem tae correotneM of the operation highly probable. 

QUESTIONS FOR PRAGTIGE. 



5. According to the census 
of 1820, Windsor contained 
.'fi956 inhabitants, Middlebury 
3535, Montpelier S808, and 
Burlington 3111; how many 
inhabitants were there ifi 
those four towns? 
Operation. 
*3956 Windsor. 
3585 Middlebnsy. 
3308 Mofltpelier. 
31 U Burlington. 

^^910 Total. , 



>^10 Proof. 

6. A man has three fields, 
-one contains 13 aeres, ano- 
ther 38 aeres, and the other 

' 47 acres; how many acres are^ 
4here in the whole? 

Aii& 83. 

7. A person killed an ox,^ 
tthe meat of whi^h weighed 
:643 pounds, the hide 105 
'-poanas, and the ^ tallow 93 
^pounds; what did they all 
^weigh? Ans. 889. 

8. How many dollars are 
3565 dollars, 7009 dollars, and 

'«786 dollars, when added toge- 
4li«r? .Ana. 10870 d^ 



9. In a certain town there 
are :fl cchools, the number of 
scholars in the first is 24, in 
'the second 82, in. the third ^, 
in the fourth 86, in the fifth 
36, in the sixth 27, in the se- 
venth 40, and in the eighth 
88; how many scholars in all 
^the schools? Ans. 351. 

10. Sir Isaac Newton w«s 
born in .the year 1642, and 
was 85 years old when he di« 
ed; in what year did he dre? 

Ans. 1727. 

4il. I have 100 bushels «of 
wheat, worth 125 dollars, 150 
bushels of rye, worth 90 doU 
lars, and 90 bushels of corn, 
worth 45 dolhiTS ; how man^ 
'bushels have I, and what is it 
worth? Ans. 840 bush, 

worth 360 doNs. 

13. A man killed 4 hogs, 
one*wetghed 871 poundi^ one 
'51)0 (Mnmdfy'One 473 pounds, 
and the other 896 poiindi); 
what did they all weigh ? 

Ans. 1 749 pounds. 

1 3."The difierenee betweOD 
two numbers is 5, and Htm 
least number M J:: what jf 
vthe^eater? .Ana. 13L 



« 
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14. Thediiferencebelween 
(two numbers is 1448, and the 
least number is 3575 ; yvhtkt 
is the greatier? Ans. 402S. 

15.. There are three bags 

•of money, one contains 64d2 

•Hollars, one SSdHt dollars, and 

the other 5749 dollars; how 

manjr dollars in the three 

bags? Ans. 204S5 doUs. 

16. According to the cen- 
sus of the United States in 
4820, there were 8995053 free 
white males, 8866657 free, 
white females, and 17761389 
persons of ever}' other descrip- 
tion; what was the whole 
nanrber of inhabitants at that 
time? .Ans. 9637999. 

17. It is 38 miles from Bur-' 



4ington to Montpeli<%F, 47>from What was the person's age? 



.Montpelier 

SO. 

SSSIS 

16423 

31230 

^0418 



to Woodstock, 



and 14 from Woodstock ta 
Windsor; bow far is it from 
Burlington to Windsor? 

Ans. 99 miles, 

18. How many days in a 
common year, there being in 
January 31 days, in February 
38, in March 31, in April Sd» 
in May 31, in June 30, in Ju- 
ly 81, m August 31, in Sep- 
tember 30, in October 81 , in 
November 30, and in Dccenn- 
her 51 days? Ans. 365. 

•19. A person being asked 
his age, said that he was '9 
years old when his youngest 
brother was born, that his bro- 
ther was 27 years old when 
his eldest son was born, and 
that bis sen was 16 years old; 



21. 
2424612 
1234567 
7654321 
3112710 



22. 

6193735 

314368 

1541390 

40313 



33. 
9876987 
7986698 
434341k 
8131313 



Ans. 53 yearSb 

34. 
39863)84 
4096135? 

695646 
94365 



.35. 3746+390+1 00l499767f4331-f6633=s35067, Ans. 
.S6. 89543316-Hi8363S3+191817l6«63551364, Ans. 



'2. MUIiTIPLICATIOif, 

-ANALYSIS. 

B3. W^have seen that Addition is an Qperatioi^ bjr which ■evecal 
fCRBDbers are united into one«am. Ncnt it frequently happens that tbs 
ftjiumbers to be added ace all equal, in which ease the operation may \m 
r«jMridged by a process cMled Jiultiplication. 

'^. .IFa'bo6k oost 5 centf, what wiB 4 sueh boeks costl 



«i» a. mrLTi AiGATioir. 9 

Four bookt will erideatlv cost four times 
4<i<Htion. M iuuch ar one book; ana to answer the Muhipueatioai 

5 Question by Addition, we irhould write . 6 
p down 4 fives, and add them, as at the left 4 

6 hand. By Mtiltipltcation we should pro- — 

5 cced as at the riffht hand, thu4 4 times 5 Ans. 20 ctB. 

■— are 20. Now tiiese two operations differ 

Ans. 20 cts. only in the form off expression; for we can arrive at the 
amount of 4 times 5 only by a mental process similar to thai 
-flttHe led hand. Hence, in order to flerrve any advantage from the use 
«f Multiplication over thatt of Addition^ it is necessary that the several 
results arising from the multiplication of the numbers below ten, should 
be nerfijptly committed to memory. They may be learned from the Mot 
tiplication table, page 19. (16) ^ 

2. If 1 pdund of raisins cOst 9 cents, what will 7 pounds costi 

81. S. JXliere are 24 hours in a da,y; how many hours are there in 8 
days! 

Three days will evidently roiiiain 
Addition. three times as many hours as 1 day. Multiplication. 
Islday24 hours, or 3 times 24 hours; we may tlicre- 24 hours. 

2—24 hours, fore write down 24 three times, and 8 hours. 

8—24 hours, add them together, as at the left hand, — 

— or we may write 24 with 3, the num- Ans. 72 ■• 

Ans. 72 hours, bcr of times it is to be repeated, unfkr 

it, as at the right hand, and say 3 times 4 are 12, (tho 
game as 8 fours added to^etiier) which are 1 ten and 2 units. We ihtn^ 
"fore write down the 2 units in the place of units, and reserving the 1 teu 
to be joined with the tens, we say, 3 times 2 tens are 6 tens, to which we 
add the I ten reserved, making 7 tens. We the.eforc write 7 at the left 
band of the 2, in Uie place of tens, and we have 72 hours, the same as by 
Addition. In Multiplication the two numbers which produce the result^ 
as 24 and 3 in this example, are called factors. The factor which is rd- 

Ceated, as tlie 24, is called the multiplicand; the number which thowB 
ow many times the multiplicand is repeated, as the 8, is called the mul' 
'iiplier; amd tlie result of the operatioa, as the 72, is called the produdL 

4. There are 820 i;ods in a mile; how many rods in 8 miles 1 

85. 6. A certain orchard consists of 26 rows of trees, and in each tow 
are 26 trees ; how many trees are there in the orchardi 

Here we firKl it impracticable to mukiply by the whole 28 

Operation, at once; bat as 26 is made up of 2 tens and 6 units, we may 

26 separate them, and multiplv nrst by the uniu, and then by the 

26 tens; thus* 6 tiniest are 86, of which we write down the 6 

~-^ unlu. and reserving the 8 tens, we say 6 tiroes 2 are 12, and 

156 S, which was reserved, are 15, which we write down, the 5 

52 in the place of tens, and the ? in the place of hundreds, and 

— — thus find Uiat 6 of the rows contain 156 trees. AVe now pro- 

676 coed to the 2, and say 2 times 6 are 12 ; the .2 by which we 

multiply being 2 4ens, .it is evident that the 12 areso manv 

tens-; but 12 tens are 1 hundred and 2 tens; we thererore write the S 

under tlie place of tens, which is done by putting it directly under the 2 ui 

the multiplier, and rceerve the 1 to be united with the hundreds. Wa 

then say 2 times 2 ai*e 4 ; both tiiese 2's being in llie tens* places, thair 
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product 4 >8 hundreds, wiA idiich we tMtti the 1 hunzted reserved, 

in^ 5 hundreds. The 6 being Written at the left hand of the 2 *«ns, wa 
have 5 hundreds and 2 tetas, or 520 for the number ot trees in 20 rowa. 
These being added to 156, the number in 6 rows, we have 67(> for the 
«nmbcr of trees in 26 rows, or m the whole brchard. 

80. 6. There are in « gentlema&*s garden 3 rows of trees, and 5 tre*4 
to each row; how many trees are there in ^e wliolel 

We will represent the 3 rows by 8 lines of I's, :md tbm 

1, 1, 1, 1, 1, 5 trees in each row by 5 I's in sach line. Here it u 

1, 1, 1, 1, 1, evident that the who4e number of I's «re as many' times 5 

1, 1, 1, 1, 1, as there are lines, or 3 times 6=16, and as ^many times 

8 us there are columns., or 5 times 3aEsl6. Th improves 

riiat « multiplied by 3 gives ^le same product as 3 multiplied \»y 6; aid 

•the same may be shown of any other two factors. Hence eilher of tie 

^ two factors may be made die multiplicand, or the multiplier, and the pr - 

duct wilt still be the same. We may therefore prove miiUiplicatioa fay 

changing the places of the factors, and repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Sinyp'le Multiplication is the method of finding thm 
amount of a given number by repeating it a proposed number 
^f times. There must be two or more numbers given in or- 
der to* perform the operation^ The given numbers, spoken of 
together, are called factors. Spoken of separately, the num* 
bcr which is repeated, or multiplied, is called the mulliplicand ; 
the number by which the multiplicand is repeated, or multi- 
plied, is called the multiplier ; and the number produced by 
the operation is called the product, 

RULE. 

^. Write the ihultiplier under the multiplicand, and draw 
a liw3 below them. If the multiplier consist of a single figure 
only, begin at the right hand and multiply each figure or the 
multiplicand by the multinli^r, netting down the excesses and 
carrying the tens as iii Aadition. 4^(W) If the multiplier con- 
sists of two or more figures, begin at the right hand and mul- 
tiply all the figures of the multiplicand hsuccessively by cach^ 
figure of the multiplier, remembertnr^o set the first figure of 
each product directly iind^r the figure by which you are 
jnu It i plying, and the sum «f these several ?products will be 
^e total proiluct, or answer required. (85) 

PROOF. 
89. Make the former multiplicand the multipher, and tfie 
former multiplier the multiplicand, and proccea as before ; if 
it be ri^ht, the product will be«tbe same as tbe fucker. .(86) 



t » 
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QUESfT^ONS FOR FRACmCC. 



7. In the division of a prize 
among 307 men, each man's 
share was &S4 dollars ; what 
was the value of the prize? 

684 dolk. 
S07men 



87SQ 
1068 



Ans. 11 05 88 dolls. 

8. If a man earn 3 dolls, a 
week, how mach will he earn 
in a year, or 52 weeks? 

Ans. 156 dolls. 

9. If a man thrash 9 hush- 
els of wheat a day, how much 
will he thrash in 29 days^ 

Ans. 361 bash. 

10. In a certain orchard 
there tie 27 rows of trees, 
and 15 trees' in each row ; 
bow many trees are there? 

Ans. 405. 

1 1. < If a person count 180 in 
a minute, how many will he 
count in an hour? 

Ans. 10800. 

12. A man had 2 farms, on 
9ne he raised 360 bushels of 
wheat, and on the other 5 
times as much ; . hawjnuch 
did he raise on both ? 

Answ'3160^1>asK "• 

13. In dividing, .a certain 

i»m of money .,a.nH>,ng; 352, 

each man fe^^eived IT dollarsy 

. what twas the-sum divided ? - 

Ans. 5984 dolls. 



14. If a man'i income be t 
dollar a day, what will he the 
amount of his income in 45 
years, allowing 365 days to 
each year? Ans. 16425 dolls* 

15. A certain brigade con-^ 
sists of 32 companies, and 
each eorapanv of 86 soldiers ;. 
how many soldiers ia the brir> 
gade? Ans. 2762. 

16.^ A man sold 742 thou- 
4»Ad leet of boards at 18 dol- 
lars a thousand ; what did 
« they come to? 

Ans. 13366 dolls. 

17. If a man spend 6 eent9 
a day for cigars, how much 
will he spend in a year of 866 
days? Ans. 8190 cts.;=?3$21.,90. 

18. If a man drii^ aglass 
of spirits S times a day, and 
each glass cost 6 cents, what 
will be the cost for a year? 

Ans. 6570 cts.= $65.70. 

19. Says Tom to Dick, you 
have 7 times 11 chcsnuts, but 
I have 7 times as many as youi 
how many have I ? Ans. 639. 

20. In a prize 47 men shared 
equally, and received 25 dol- 
lars each f how large was the 
prize? Ans. 1175 dolls. 

•31. What is the product, 
308a79 by t^.cpty thousand 
fere hundred n«. three? 

Ana t>S4<946137. 

: • 22.^ What will be the costiof 
924.ioos,of potash at 95 dolls, 
a toQ^ Ans. 87780 dolls. 



f3. Multiply 848329 by 4009. Produjjt, 340095096t 

t4. Multiply 64+7001-^103:^8 by 19 |-6- Prod. 170040 

t6. 49X15Xl7Xl2X100=hoWmany .Ans. 149940««^ 



if SIMPLE MULTIPLICATION. 90, 91, 93. 

CONTRACTIONS OF MULTIPLICATION. 

%0» 1. A man- bought 17 co\vb for l^idbUara apiece; what did tliey 
■Ueoatl 

If we multiply 17 hy 5, we find the cost at 5 dolhurs afiiere. 

Operation, and since 15 is 8 tiinea 5, the cost, at 15 dollars apiece^ wiU 

17 manifestly be 8 times as much as the cost at 5 doUurs apiece. 

5 If then we multiply the cost at 6 dollars by 8, the product must 

« — be the cost at 15 dollars apiece. 

85 A number (,aa 15) which is produced by the multiplication 
3 of two,. or more>.. other numbers, is called a composite n vm'/e - . 
-»— The fsMCtors which produce a composite number j^as 5 and 3) 
Am. $255 are called the component parts, ^^ * 

1. To multiply by a composite number, 
RuLV. — ^MuUipW first by one component part, and that product by the 
other, and so on, ifuere be more thsin two; the last product wt]l be tiie 



2. What M the weight of 82 bo»f , 8. l^uUipIy 2478 by ^. 
Mch weighing 42 poundsl " Product 89208. 

42 6X7 Ans. 8444 lbs. A. Multiply 8462 by 56. 

Product 473872. 

ftl. 6^ What win 16 Conp of bay cost m IjD dolljirs a ton'? 

It. has been shown (73) that each removal of a figure one pkicc fo- 

iVBrds the left increases its value ten times. Hence to multiply by 10, we 

mve only to annex a cipher to the multiplicand, because all the signi/i- 

cant figures are. thereby removed one place to the left. In the present 

€Kample we add a cipber to 16, making 160 dollars for the answer. 

6. A certain army is made up of 125 companies, consisting of 100, men 
Mch ; how many men are there m the whokl 

For the reasons given under ejcample 5, a number is multiplied by 100 
by placing two ciphers on the rid|it of it, for the first cipher multiplies it 
1^ 10, and the second multiplies^is product by 10, and thus makes it 10 
tunes 10, or 10(^ times greater ; and the same reasonmg may be extended 
to 1 wi^h any kyumbcr of ciphers annexed. Henee 

2> To multiply by 10, 100, lOOO, or 1 with any nvmber of ciphers annemed. 

RuLK. — ^Annex as many ciphers to the multiplicand as there are ci* 
risers in the multiplier, and the number thus produced will be the product. 

7. Multiply 8579 by 1000. I & Multiply 789101 by 100000. 

. Piod. 8579000. | Prodw 78910100000. 

92. 9. What is the weight of 260 casks of«agar, each weighing 900 
ili.t Here 800 maybe regarded as a composite number. 

25 whose component parts are 100 ana 8; hence to 

8 multiply b^ 800, we have only te multiply by 8 and 

«— join two ciphers to the product; and as tbeoperatioo 

Ans. 75000 lbs. must always commence with the first significant fig- 
ure, when the mukipUcand ia termiattcd by ciphers, the cipher in thai 
vpAj be omitted in multiply iog, and b« Joined afterwards to the prodnd. 
Hence 

8. fVhen. thert mre Hphers on ths right of ons or both the factors t 

RtTLX^N^glecting^ tb0 eiphen, nwkiphr the si^ifica*it fignr^i by th» 
general nde, and plaee ob the r^of Urn Vf^dm^ w w«y ci^htrt m 
ambctcd in bod^fiMHRi, 



98^ 94, 95. 



MULTIFLICATIOW. TJ 



10. Multiply 3700 by 200. \ 11. Multiply 7830 by 97000. 

Prod. 740000. [ Prod. 759510000. 

J3. 12» Peter has 17 chesnuti, and Joh» 9 time* as many ; how nmny 
has Johni 

170 Here we annex a cipher to 17^ which mnttiplies it by 101 
17 If now we subtract 17 from this product, we have the 17 nim^ 

times repeated^ or multiplied by 9. 

Ans. 153 

13. A certain corn^^eld contains 228 rowb, whicb are 99 hills long ; 
how many hills are therel 

22800 Annexing two. ciphers to 228, multiplies it 100; 

228 we thon subtract 228 f^oiii this product^ which 

'> leaves 99 times 223; and in general,. 
Ans. 22572 

4. H'%en the multiplier is 9, 99, or any nvmber of nines, 
llvLE.-T-Annex'as many ciphers to the multiplicand as there are mnet 
ill the multiplier, and from the sum vhus produced^ suburact the multipli* 
cand, th3 remainder will be the answer. 

14. Multiply 99 by 9. | 15 Multiply 6473 by 999. 



3. SUBTRACTION. 

ANALYSIS. 

94. 1. A boy haviiig 18 ceiits, lost 6 of them; how many had he leftt 
Here is a collection of 18 cents, and we wish to know how ir<any thco^ 

win be after 6 cents are taken out. The most natural way of doing this, 
would be to begin with 18, and take out one cent at a time till we have 
taken 6 cents ; thus, 1 from 18 leaves 17, 1 from 17 leiaves 16, 1 from 16 
leaves 15, 1 from 15 leaves 14, 1 from 14 leaves IS, 1 from 13 leaves 12. 
We have now taken away 6 ones, or 6 cents, from 18, and have arrived, 
in the descending series of numbers, at 12; thus discovering that if 6 be 
taken from 18, there will remain 12, or tha-^ 12 is the difference between 
6 and 18. Hence Subtraction is the reverse of Addition. When the 
numbers are small, as in the preceding example, the operation may be 
performed wholljr in the mind ;(102) out if they are large, the work is 
Cicilitated by writing them down. 

95. 2. A person owed TS-dolIars, of which he paid 43 dollars; how 
much remains to be paidi 

Now to find the difierence between 75 and 43, w^ 

Operation. write down the 7S, calling it the minvend, or num- 

From 75 minuend. ber to be diminished, and write under it die 48, 

Take 43 subtrahend, calling it the subtrahend, with the units under units 

— and me tens under tens, and draw a Kne below, as 

82 remainder, at the left hand. As 75 is made up of 7 tens and 5 

-r- units, and 43 of 4 tens and 8 units, we take the 8 

75- proof. units of the lower firom the 6 units of the upper linsy 

and find the remainder to be 2, which we write ba- 

tow the line in the place of units. We then take the 4 tens of the lower 

fiNMn the 7 tens of the upper line, arid find the remainder to l{^ 8, whidi 

we write befew the line in the ten's place, and thus we find 32 to be tli9 

3 



1 



t.4 SIMPLE SUBTRACTIOrC. 96, 97, 96, !l^r 

^fference betiteen 76'atfd 43k From an inipection of these examples, it 
will be soen that Subtraction is, in effect, the separating of the minoeiid 
into two parts, one of which is the subtrahend, and the other the remainder. 
Hence, to show the correctness of the operation, we have only to recooK 
poee the minuend by adding together the sUOtrahend and rcfnainder. 

9ft. 8. A person owed 727 dollarsi of which he paid 642 dollars; how 
ameh remains unpaidi 

Here we take 2 from 7, and write the difference, (, 
727 dolls, below the Une in the place of units. We now pro<^ed 
642 doUs. to the tens, but find we cannot take 4 tens from 2 tens.^ 

We may, however,, separate 7 hundreds into two parts, 

Ans. 186 dollsr one of which shall be 6 hundredrand the other 1 hundred, 
or 1(X teas, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write the remainder, 8,^ 
at the left hand of the 6, in the ten's place. Proceeding to the hundreds, 
we must remember that 1 umt of the upper figure of this order has alrea^ 
been borrowed and disposed of; we must therefore call the 7 a 6, and 
then taking 6 from 6, tnere will remain 1, which being written down in 
the place ol hundreds, we find that 186 dollars remain unpaid. 

4. A boy having 12 chesnuts, gave away 7 of them; how many had he 
leftl 
12 Here we cannot take 7 units from 2 units; we must tbere- 

7 ibre toke the 1 ten=10 units, with the 2, making 12 units; 

•—• then 7 from 12 leaves 6 for the answer. 

6 Aruh 

97. 5. A man has debts duo him to the amount of 406 dollars, and he 
owes 178 dollars; what is the balance in his favourl 

Here we cannot lake 8 units from 6 units; we must therefore 
406 borrow 10 units from the 400, denoted by the figure 4, whieb 
178 leaves 390. Npw joining the ten we borrowed with 6, we have 

the minuend, 406, divided into two parts, which are 390 and 16. 

228 Taking 8 from 16, tlie remainder is 8 ; and then we have 390, 
or 39 tens in the upper line, from which to take 170, or 17 tens.. 
Thus the place of the cipher is occupied by a 9, and the significant figure I 
is diminished by 1, making it 3. We then say, 7 from 9 there remains 2» 
which we write in the place of tens, and proceeding to die next place, say 
1 from 3 there remains 2. Thus we find die iM&Iance to be 228 dollars. 

SIMPLE SUBTRACTION. 

98. Simple Subtraction is the taking of one simple number 
from another, so as to find the difference between them. The 
greater of the given numbers is called the minuend, the lesfr> 
the subtrahendfdindthe difference between them the remainder, 

RULE. 

99k Write the least number under the greater, with unitsr> 
under umts, and tens under tens, and so on, and dravr a line 
below. Beginning at the right hand, take each figure of the^ 
»ubtrahend from the figure standing over it in the minuend^ 
^d write the remainders in their order bolow.. If the figure; 



100; 
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in the lower line be greater than the figure standing over it, 
suppose ten to be added to the upper figure, and tlte next sig- 
tMficant ]^gure in the upper line to be diminished by 1 , (9(^) 
,regai?ding ciphers, if any come between, as 9s,(i)7 ) ; or, which 
gives ilie samp result, suppose iO to be added to the upper 
figure^ and the next figure in the lower line to be increased 
by 1., witli which proceed as before^ and so on till the whole 
is finished. 

icO. Add together the remainder and the Mibtrahend, and 
if the work be right, their sum will equal the minuend. 

QUESTIONS FOR PRACTICE. 



6. In 1810, Montpelier con- 
tained J 877 inhabitants, and 
1820, 2303 inhabitants; 



111 



12. What number is that 
which taken from 365, leaves 
159? Ana. 200. 

13. Supposing a man to 
have been bom in 1796, how 
old was he in 1628 ? 

Ans. 32 years. 

"T^*ime 10 years 431 increase, "j 1 4. If a man have 125 heati 

of cattle, how many will he 
have afler selling 8 oxen, 1 1 
cows, 9 steers and 13 heifers.'^ 

Ans. 84. 



what was the increase, and in 
what time ? 

1820 2308 

1810 1877 



7. Dr. Franklin died in 
1790, and was 84 years old, 
m what year was he bom? 

Ans. 1706. 

8. A man 'deposited 9000 
dollars in a bank, of which he 
took out 112 dollars; how 
much remains in the bank ? 

Ans. 8888 :doUs. 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left ? Ans. 47. 

10. Sir Isaac Newton wa« 
Dom in the year lf)42, and 

, died in 1727; how old was he 
when he die^? Ans. 85 years. 

-11. If you lend a neighbor 
765 doUats, and he pay you 
at one time, 86 dollars, and at 
another 125 dollars,how much 
b still due? An^ 554 dolls* 



15. What number is that to 
which if you add (543, it will 
become 1826? Ans. 1183. 

16. How many years from 
the flight of Mahomet in 622^ 
to the year 1828? Ans. 1206. 

17. America was discover- 
ed by •Columbus in 1492; how 
many years since ? 

18. If joxi lend 3646 dollais 
and receive in payment 2998 
dollars, how much is still duef 

Ans. 648 dolls. 

19. A owed B $4850, Of 
Which he paid at one time 
^0, at another, $475, at aiv- 
other $40, at another $1200, 
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aad at ano&er #1-56; what 
remains due? Ans. 2729. 
30. The sum of two num- 
bers is 64892, and the greater 
number is 4t)''234: what is tbo 
smallest numberf 

Ans. 18658. 



22. 

From S287625 
Take 2343756 



23. 

5327467 
2100438 



Rem. 943869 
Proof. 3287625 

26. 6485— 4293««:^192. 

27. 900000—1=899999. 



21. Gunpowder was in- 
vented in the year 1330; IbeB 
how long was this bef<»e the 
invention of printingj vi^ch 
was in 1441 ? . 

Ans. 1 11 yeais. 



24. 

7820004 
"2780009 



"25. 
12345678 
4196289 



28. 48+64-f93— .I39=s06. 

29, ^777+1 1— 1898=890, 



4. DIVISION. 



ANALYSIS. 

10 !• 1. Divide 24 apples equally wnon^ 6 boys, how many wik eaofa 
receive*! 

The moiit simple tiray of doing this would be, first to give eacli boy 1 
a^pk, then each \wy 1 apple more, and so on, till the whole were distrib- 
uted, and tlie number of 1*8, which each received, would denote his share 
o{* the apples, which would in this case be 4. Or as it would take 6 ap- 
ples to give each boy one, each boy's shore will evidently cuntuin as many 
apples as there are sixes in .24. No^ this may be ascertained by sub- 
tracting 6 from 24, as many times as k can be done, and the nuniber of 
subtractions will be the number of times 6 is contained in 24; thus, 24 — 
6=18, 18—6=12, 6 — 12=6, and 6-^=^=0, Mere we find that by per- 
forming 4 subtractions of 6, tlie 24 is completely exhausted, which shows 
that 24 contains 6 just 4 times. Now as Subtraction is the reverse uf 
Addition,f94) it is evident tliat the addition of 4 sixes, (&4-64-(M-6=24) 
must recompose tlie number, which we have separated by the subtraction 
of 4 sixes. But when the numbers to be added are all equal, Addition 
becomes Multiplication,(83) and 24 is thecefors the product of 4 and 6, 
(4X6«=24). A number to be divided, and which is called a dividend, is 
then to be regarded as tlie product of tvv^ factors, one of which, called the 
diiyitorif is ^iven to find the other, called the quotient; and the inquiry 
how mciny tunes one number is contained in anutlier, aa 6 in 24, la the 
fame asliovv many times the one will^ make t3ie othor,>as how many times 
(a will make 24, and both- must receive the same answer, x'vi. 4. Hence 
to ptove Division, we multiply the divisor and quotient together, and i/ 
the work be right, the product will equal the diviriend. 

2- Mow many yunis of cloth will 63 dollars buy, at 9 dollars a vardT 



A02,i05, -unrisiow. J 7 

<102* When tbe dividend does not exceed l^^nortbe diviior exeecd 
26, 4he whole operation may be performed at oncerin the mind: but when 
leklier of them is greater tmin this, itiviU be fouitd.most convenient to 
«write down the numbers before performing (he operation. 

3. Divide 652 dollars equally between. 2 men, h«w many dollars will 
each have? 

Here we cannot say at once homr many times 2 is con- 
J2}652 tained in 552, we therefore ^rke down the dividend, 552, 

and place- the divisor^ 2, at the left hand. We then pro- 

-400—200 ceed to separate (the dividend into such parts as may read' 

'140 70 ily txj divided^)/ 2. These parts we find to be 400, 140, 

12 6 and 12. Now 2 is contained in 4, 2 times, and therefore 

in 400, 200 times; 2 in 14, 7 times, and in 140, 70 times, 

552— ^wS76 and 2 in 12, 6 times; and since these partial dividends, 
400-1-1404-12=652, the whole dividend, the partial (}uo- 
»tient&r2004^70-|^=276, the whole quotient, or whole number of times 2 
'48 contained in 552. But in practice we separate the dividend into parts 
jie fiister than we proceed in the division. ,Ha.viBg written down the divi- 
dend and divisor a&JbefoKe, we first, seejc; hftiv . many 
Divis. Divid.Quot. times.2 in 5» jind find it to be . con^plet^ly c«iBt,a>ined 
2)552(276 . in it onlv. 2 times. We therefore write 2 for the 
4 2 .highest figure of the quotient, which, since the 5 4s 

600, is evidently 200; but we leave tlie place, gf 
tens and units blank to receive those parts of ^be 
quotient which shall be found bv dividing 4he remain- 
ing part of the divi(iend. Wen^w multiply the 
divisor 2, by the 2 in the, quotient, and write the 
product, -4, (400) unrfer we' 5 hundred in the uivi- 
— dend. We have thus vifeund tliat 400 contains 2, 

"^EXM) times, and by stibtracting 4 from^,.'W0 find that there are 1 hundred!, 
~6 tens, and 2 units, remaining to be divided. We next bring dovyn ihe '5 
' tens of. the dividend, by the side 4f the 1 hundred, making 1j^rtens» and 
f£nd;2 in. 16, 7 times* But ai l&are so many tens, the 7 mysl* be tens also, 
and must occup^^ the place next below hundreds in the quotient. We now 
xanltiply the diviser by. 7, and write the prodnct, 14, under the 15. Thus 
we find lliat 2 is contained in 15 tens 70 times, an^ -subtracting 14 from 
-'IS, find that^l ten remains, to which we bring ^own the 2 units of the 
•<Iividend, making 12, which contains 2, 6 times ; which 6 v^e write in 
the. unit's place of the quotient, and multipfying the divisor by it, find the 
pro<3ucl to be 12. Thus have vre completely exhausted the dividend, and 
obtained 276 for the quotient as befor?. 

lOa, 4. Apriie of 3349 dollars was shared equally among 16 men, 
how many dollars did each man receive 1 

i«xo. J/. €u^ . ^® write down the numbers as before, and find 16 

16)3349 209^^Ans. in 32, 2 timca,T^>e write 2 in the quotient, multiply 

^ the.divisopby.it, and place tiie product* 82, under 

53, tlie,part of, the dividend used, and subtracting, 

.149 ' find the remainder to Ixs 1, which is 1 himdred. To 

^144 the 1 \ve bringdown the 4 tens, making 14 tens; but 

— «^ »«8 Uiis is less than the divisor, there can be no tens 

* , iB Ae qnotieni. We therefore put a cipher in the 

lni'« place m the qootient, and bring down the 9 units of the dividend to 

m 14 tens, making 149 imiti, which eoataiA 16 flonewlmt more thaa 8 

3* 
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Cinwf. 'Placing 9 in the unit*8.*pUce of the qaotitfif:, ttid multiply ing the 
divisor by it, 'thej>rodttct is 444» which, -mibtimcted from 149, leave* 8 re- 
mainder of 5. The divnioii of Uieae 6 dollar* may be denoted by writiqgf 
•ihe 5 over 16, with a line between, as in the example. £adi man*e 
%hare then will be 209 dollare and 5 m/«mfA« of a dollar .<21) Tbe 
division of aiiy number by another may be denoted by writing the divi«> 
dend over the diviaor, with a line i}etween» and an expression of thotC 
kind is called a VtUifWr F)raetimu 

104« 5. A certain coriifteld contains 26S8 hills of corn planted in 
ro>vd, which are 56 hills long, how many rows are therel 

Here, as 56 is not contiiined in 26, it is necessary to take 

66)2688(48 three figures, or 268, for die first ' pattinl dividend: but 

224 there may' be some dilhculty in finding how many limes the 

• divisor may be liad in it. It will, however, soon be seen by 

448 inspection, tliat it cannot be Iei>8 than 4 times, and by making 

448 . 'trial of 4, we find that we cannot have a larg-er number 

than that in the ten's place of tlie quotient, because die 

remainder, 44, is less than ^, the divisor. In multiplying 
the divisor by the quotient figure, if the product be greater than the part 
uf die dividend dsed, the quotient fi^re is too great; and in subtracting 
this product, if the remainder exceed the divisor, the quotient figure istoo 
tmall; and in eaeh case the openition must be repeated until the right 
figure be found. 

'SIMPLE DIVISION. - 

DEFINITIONS. 

105. Simple Division is the method 6f l&n ding how manjr 
times one simple number is contained in another; or» of sepa- 
rating a simple number into a proposed number of equal 
parts. 'The number which is to be divided, is called the 
dividend; the number by which the dividend is to be divid- 
ed, is called the divisvr; and the number of timea the'divisor 
is contained in the dividend, is called the quotienL If there 
be any thing left after performing the opera tion* that excess 

>is called the remainder^ and is always less than the divisor, 

< and of the same kind as the dividend. 

RULE. 

106. ^rite the divisor at the left hand of the dividend; 
find how many times it is contained in as many of the left 
hand figures of the dividend, as will contain it once, afid not 
moile than nine times, and w^rite the result for the highest 
figure of the quotient. Multiply the divisor by the quotient 
'^gure, and set the product under the part of the dividend 
used, and subtract it therefrom. Bring down the next figure 

•of the dividend to the right of the remainder, and divide tfa« 
i^iombar as before; and so on tiQ the whole is finished. 



^ 



107. 



Drvif^io^. 
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N'oTK. — If ;ifier bi-i)!giii|; dotvn a figure to the reimunder, il'fie^tiU icM 

than the divi^iur, place a cipher iu (he quolitiiu, ami bring down anodMr 

'figure. [103] Shuuld it stili be too «inail, write another cipher in tiM 

'{quotient, and bring down another figure, and so on till the number «haH 

>^contain the divisor. 

PROOF. 



107, Multiply the divisor by the quotient, (adding the .^ 
vmainder, if any) and, if it be right, the ^product will i>e equai 
to die diividend. 



QUESTIONS FOR PRACTiCK. 



6, If 30114- dollars be di- 
■vided equally among 63 men, 
how many dollars will each 
»one receive ? 

63)301 14<478 dolls. Ans; 
252 

401 
441 



504 
504 



JS.' '• 



7. If a man's income 'be 
14o0 dollars a year^how much 
'is that: a day? Ans.4dolls. 

8. A man dies leaving an 
estate of 7875 dollars to nis 7 
«ons,what is each son's share? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of com,^ 
hQW much was that^per acre? 

Ans. 30')^ush. i 

10. A privateer of 175 men 
took a pi;ize worth 20650<dol^^ 
lars, of v/hich the owner of 
the privateer had one half, 
and tlie rest was divided e- 
qually among the men; what 
vwas aach man's share ? 



11. What number must I 
multiply by 25, that the pro- 
duct may be 6"25? Ans. 25. 

12. If a certain number of 
men, by paying 3»*i doUan 
each, paid 726 dollars, what 
was the number of men? 

Ans. 23. 

13. The pdlls in a certain 
town pay 750 dollars, and the 
number Of polls Is 375, what 
does each poll pay? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each? Ans. 0220. 

15. An army of 97440 men 
was divided into 14 equal di- 
visions, how many men were 
there in each? Ans. 6960. 

16. A gentleman , who owiH 
ed 520 acres of land, piir- 
t^hased 376 acres more, and 
then divided the whole into 
eight equal farms; what was 
the size of each? 

Ans. 112 acrea. 

17. A certain township 
contains 30000 acres, how 
many lo^s of 125 acres eadh 
does it contain ? Ans. 24Q, 
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18. Vermont eoBtain8 247 
^townships, and is divided into 
13 counties, what woiildbe the 
•arerage number of towniihips 
vin each county? Ans. 19. 

19. Vermont contains 5640- 
tCXK) acres of land, and in 1820 

contained 235000 inhabitants, 
what was the average quanti- 
ty of land to each person? 
Ans. Nacres. 

20. The distance of the 
«iAoon from the earth is 240000 

miles, and the diameter, or 



distance through the earth, ia 
8000 miles J how many diame- 
ters of the earth will be equifl 
to the moon's distance .from 
the earth? Ana. 30. 

21. Divide 3:7854 by 86. 

Quot. 201. iRem. 68. 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. >Rena. 12. 

•24. 29702rf.G=4950| Ans. 
26. ^^V^^=398r>5f Ans. 



•OONTRACTIONS OP DIVISION. 



^v'lM, 3) 867 Divid. 
289>Qaot. 



108. 1. 'Divide 867 doUarff eaqoally among 8 men, what will eadi 
.reeei^'el 

Here we seek how- nany times S in 8, and iindiiy 
'it'.2 times and 2 overj we write. 2 under 8 for tin 
first figure ofthe cjuotient, and«uppose the 2, whieb 
< remains,- tQ be jomedto the 6, makin? 26. Then 
"8 in 26, 8 times, and 2 over. We write 8 for the next figure of *A\f 
• quotient, and place 2 before the 7, making 27, in which we find 8, 9 timett. 
'<We therefore place 9 in the unit's place of the quotient, and tlie work is 
idone. ^ Division performed in this manner* without vri£iog dowa the wliule 
operation, is called Short JHmnon* 

./. WTien the dwisiir urn stngie figure; 

Rule. — Perform tlio operation in the mind, according to the 
>feneTal nlle, writing down only the quotient figures. 
'2- Pivide 78904, by 4. I 3. XHvide 234567 by 9. 

'Quot. 19726. ; .ftuot. 2(>(JG3. 



42=6X7 
;7)2S7«-6 rem. 



Ist. 



109* 4. 'Pivide^37 d^UiMm^ioto 42 equal shares; how -many dol^nis 
HriU there be: in eachi 

ir there were to b» hut 7 shares, we should <#*- 

-vide by 7, and find' the Shares* to be $83 each, vriik 

a remainder of 6 dollars; but as*tiier« are to lie € 

times :7 shares, each share^wl11 !he only one sixtb 

of the above, or a littSe^morefthati 5 dollars. In 

' the example there aw two remainders ; the first, 6, 

>»vo I ^ OT -.«« w» evidently 6 units of ; the iiven dividend, or 6 

7>^H«~Z7.rc|n. dbl1ar8;'bot the aeeond, 8, is evidently units •f 

A"- 5f J ^^' the seconid dividend, wfcich are 7 times as great ^ 

rtfMso of the first, «r e^ful to 21- wnitv of tbe^firtt. aad<914-^»'doUan, iIm 



6)89— e rem. 2d. 



no. 111. oonni^cj^nN^ 

//. Whenlhc diviaor iJt a composite number. (90) 

Rule.— Divide first hy one of the component parts, and 
ifihat quotient by anotiheT, nt^d so on^ if there be more than 
two; the last quotient wilj be the answer. 



5. Ditride 3104tK{5 by 5(;=7 
X8. Quot. 551407, Rein, 4;). 



G. Divide 84874 by 48«6X8. 
Qu®t, 1768^1. 



110* 7. Divide 4&{q)pio« equaHy ammig 10 children, how many wii 
eucih chJUJ receive? • 

As it wiU Hike VU ap^tlcfi to give each child 1, each child will evidently 
rec<^iv'e -as iiiany appion as there are lO's in tlie whole nuniljer; but all the 
figures uf any niniii>cr, taken together, may be regarded as tens, excepting 
that which is in ii>c uuii's place. The 4 then is die quotient, and the 5 is 
the remainder; that is, 45 ii^plen will give 10 children 4 apples and 5 
tenths, or | each. Aiui as at) the figures of a number, higher tlian in tlie 
ten's place, may be considered hundietb, we may in like manner divide by 
100, by cutting of) two figures from tlie right of the dividend; and, genes 
rally, 

///. To divide by 10, ICO, 1000, or 1 witJi any number of 
eiphers annexed-: 

Rtjj.p — Pr> r<(^'>*i rv^a^TT Arnrfto from the ri**ht huT>'^.'r^ tlic^ 

-firvidend as there arc ciphers in the divisor; chojse eo'the left 
tyill be the qaoticnt, an*! Jir»se on che ng^4, the remainder. 



8. Divide 4G8acl01 by 

10000. Quot. 4<B3f2,V^V- 
9. Divide I5CG dollars: a- 



nriorig 100 mon, how muck 
will each receive? 

Ana. 15 doUa. 



III, 10. Divide S8556 into S200 eqval paitfe. 

Heie .S200 i«> p coiuposite number, whose com- 

:S2 00)365 56(11: Quot. ponent parts are 100 and 32; wo tliercfwre divide 

82 by 1<00. by rutung otf tlie two right hand figin^es. 

We ihcti dividii the quoiieiu, 365, by 32, and find 

45 the rp.t)tienl to Iw 11, and remainder 13; but this 

S2 reiiiaiuder is 13 hundred,[l09], and is restored 

to irs proper place by bunging down the two fiff- 

1356 Rem. -mes which remained after dividing by 100, mak- 

ing the whole reinaiud«r, 1356. Hence, 

IV, To divide by any number whose right hand figure* 
are ciphers: 

Rule. — Cut off the ciphers from the divisor, and as many 
figures trom the rieht of the divideiKl; divide the remaining 
figures of the dividend by tlie remaining; figures of the divt- 
gor, and bring down the figures cut off from the dividend to 
tiie right of the remainder* 

41 Di«ide7380a4 by 2300. i 11L Divide 6095146 b/SGOa 
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XI8C£I«LAJNEOVS ifclTlSSTIOlfS. 



1 If the minuend be 793, 
4ind the subtrahend be 598, 
what is the remainder^ 

Ans. 195. 

2. If thenQdnaend be 111, 
And the remainder 63, what is 
the subtrahend? Ans. 48. 

3. If the subtrahend be 645, 
and the remainder 131, what 
is the minuend? Ans. 776. 

4. The sum of two num- 
bers is 8392, and one of them 
is 4785, what is the other? 

Ads. 3607. 

5. The least of two num- 
bers is 77, and their difference 
4899, what »9 the greateri 

r/ ' Ans. 176. . 

6. A certain dividend b 
S340, and the quotient is 156, 
what is the divisor ? Ans. 15. 

7. If the divisor be 3S, and 
Uie quotient 204, what is the 
dividend? Ans. 6528. 

8. A certain product is 
484848, and the multiplicand 
is 1036, wliat is the multipli- 
er? Ans. 4ii8. 

9. If a person spend 8 cts. 
;a day, how mucn wiU he 
^pend in a year, or 365 days? 

Ans. 2920 ct8.»$29.20. 

10. How many squa-re feet 
in a piece of ground 17 feet 
long, 13 ft. wide ?(36, 61) 

Ans. 221 Icet 

11. If a floor containing 
242 feet be 22 feet long, flow 
vide kit? Ans lIliBet 



12. How many rods in a 
piece of land 40 tods long 
and 16 broad? 

Ans. 640 rods, or 4 acresL 

* 13. The sum of two num- 
ben if 75, and their difference 
is IS) what are the numbers? 

Abs. 75—15=60, 60-i-2=30, 
theless^ 30-{-l5ss45, greater. 

14. The difference of two 
numbers is 723, and their sum 
is 1111, what are the num- 

lli I An. 

15. If a man travel 35 miles 
a day, how far will he travel 
iii6uweeks and 3 days, al- 
lowing 6 days to a week? 

Ans. 1365 mile^ 

16. What sum of money 
must be divided among 18 
men so as to give each maa 
ffll2? Ans. ^2016. 

17. A man raised 64562 
bushels of com on 1565 acres, 
how many bushels was that 
to Hie acre? Ans. 41. 

18. If I plant in 14 rows 
207*2 fruit trees, and set the 
trees 25 feet asunder, how 
many feet long are the rows? 

Ans. 3675 feet. 

19. Subtract 30079 out of 
ninety-three millions a9 often 
ai; it can be done, and say 
how much the last remainder 
exceeds or falls short of 
21180? 

Ans. 4631 €9U€d$» 
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REVIEW. 



1 12* 1. What are the fiinda- 
Ikientttl operations in this 8cctiunl 

Ah8« Addition and SuMractioii. 

2. What relation have MuhipH- 
•atioa and DvvisioD to these-l (83, 
201) 

5. When two t nore niimhers 
are given, how do yoa find their 
Biinil 

4. What is tlie method of per> 
forming the operation 1(81) 

6. When Ute given numbers are 
all equal, whaX shorter method is 
there of finding their 8um?(83) 

6. How is Multiplication per- 
fcrmcdlrSS) 

'7. What are the g[iven nombers 
employed in Muhiplication caltedl 
(87) 

8. What is the resnlt of the ope- 
ration calledl(87) 

9. How would you find the difie- 
vence betwe«i two number»'?(94) 

10. By what names would you 
•all the two mimber8'{(98) 

11. What is the difference cnNedl 
1^. If the minuend and subtra- 

lend were given, how would yoa 
find the remainder? 

13. If the minuend and remain- 
der were riven, how would you find 
the snbtrahend? 

i-%. If the subtrahend and remain- 
der were given, how would you find 
the minuend? 

15. If the sum of two numbers, 
aud one of them were given, how 
would you find the other! 

16. If the greater of two num- 
bers and their difierence be given, 
how would you find tlie lett'i 

17. If tlie /cm of two oombeM. 
vud their difference be given, bow 
would you find the greaterl 

18. How woula you find bow 
many tuotB one number if contain-. 



19. By what name would y«M» 
call the number divided ;[ 105}- 

2<X. What would you cull ilse 
other number? 

21. By what name would y«Mi 
call the result of tlie operation? 

22- Where there is a part of the 
dividend lefl after perf(M'ming the 
operation, what is it ealled? 

23. How can you denote the <i»- 
vision of this remainder ?[ 103]. 

24. If the divisor and dividend 
were given, how would you find Uhi 
quotient? 

26. If the dividend and tfMUtiOttt 
were gWen, how would you fiod the 
divisor? 

26. If the divisor and quotieol 
were giveu, how would you find tlw 
dividfmdt 

27. If the mnhipficand and mnW 
tiplter were given, how would yov 
find the procmctl 

28. If the nmltiplreand and pre^ 
duct were ^iven, how would yoii 
find the multiplier? 

29. If the mukipKer and product 
were given, how would you find the 
multiplicand? 

30. When the price of an artioAe 
is given, how do you find the prioe 
of a number of articles of the same- 
kind?t831 

31. Does the proof of an arith- 
metical operation demonstrate its 
correctne8s?[82l What thra is ile. 
use? 

No TX. — The d^/initionM of muh. 
of thefbllowing lenns at have not 
been wremdy explained, may 6* 
found in A dictionary. 

What is Arithmetic? Wliat iaa 
Science? Number? Notation? Nu- 
meration? Quantity? Questiont^ 
Rule? Aniwerl ProoH Princi|))«^ 
Ittuiifatiuni Eaq^lanation) 
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DECIMALS AND FEDERAL MONET. 

DECIAAI.S. 

113. The method of forming numbers^ and of expressing 
them by figures, has been fully explained in the articles on 
Numeration. (71, 72, 73) But it frequently happens that we 
have occasion to express (mantities, which are less than the 
•ne fixed upon for unity, should we make the foot, for in- 
stance, our unit measure, we should often have occasion to 
express distances which are parts of a loot. This has ordinarily 
been done by dividing the foot into 12 equal parts, called 
inches, and each of the~e a^ain into 3 equal parts, called 
barley corns. f3d) But divisions of this nature, which are 
not conformable to the general law of Notation, (73) necessa- 
rily embarrass 'calculations, and also encumber books and th'^ 
memories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
into 12 parts, be divided into 10 parts, or tenths of a foot» and 
eaeh of these again into 10 parts, which would be teiifkj* of 
tenths or hundredths of a foot, and so oPi to any extent found 
necessary, making the parts 10 times smaller at each divis- 
ion ; — ^then in recomposing the larger divisions from the 
smaller, 10 of* the smaller would be required to make one of 
the next larger, and so on, precisely as in whole numbers. 
Hence, figures expressing tenths^ hundredihSf thousandths^ &c. 
may be written towards the right from the place of units, in 
the same manner that tens^ hundreds, thousands ^ &c. ai-e 
ranged towards the left; and as the law of increase to- 
wards the left, and of decrease towards the right, is the 
same, those figures which express parts of a unit may obvi^ 
ously be managed precisely in the same manner as those 
which denote inteo;ers, or whole numbers. But to prevent 
tonfusion, it is cnstomfiry to separate the figures expressing 
parts frdm the integers by a point, called a separatrix. The 
points used* for this purpose are the period and the comma> 
the former of which is adopted in this work; thus to express 
12 fbet and 3 tenths of a foot, we write 12.ci ft. for 8 feet and 
46 hundredths, 8.46 feet. 

DEFINITIONS. 

114. Numbers which diminish in value, from the place of 
^^- towards the right hand, in a ten fold proportion, (a» 



^ 
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JttULTIPLICATIOW. ^ /S 



10. Multiply 3T0O by 20^ I 11. Multiply 7830 by 97000. 

Prod. 740000. | Prod. 759510000. 

^3. 12. Peter ba& 17 chesnute, and John 9 times m many ; how many 

bus Johnt . . /» 
170 Here we annex a cipher to 17, which multipliee it by 10. 
17 If now we subtract 17 from this product, we have the 17 nine 
tiiues repeated^ or multiplied by 9* 

Ans. 153 

13. A certytin corn/JeM contains 228 rowb, which are 99 hills long j 
htiw many hills are therel 

22800 Annexing two ciphers to 228, muUipVes it 100; 

228 we thon subtract 228 from this product, which 

*^ kavea 99 times 22S; and in general, 

Ans. 22572 

4. fVhen the multiplier is 9, 99, or any nnnUfrr of nines. 
Rule. — Annex as man> ciphers to the multiplicand as there are nines 
IB the multiplier, and from the sum thus produced, subiract the muItipU-. 
eund, thi remainder will be the answer. 

14. Multiply 99 by 9. | 15 Multiply 6473 by 999. 



3. SUBTRACTION. 

ANALYSIS. 

94. 1. A boy having 18 cents, lost 6 of them ; hotr many had be left! 
Here Is a collection of 18 cents, and we wish to know how ir«any there 

will be after 6 cents are taken out. The most natural way of doing this, 
would be to begin with 18, and take put one cent at a time till we have 
taken 6 cents ; thus, 1 from 18 leaves 17, 1 from 17 leaves 16, 1 from 16 
leaves 15, 1 from 15 leaves 14, 1 from 14 leaves 13, 1 from 13 leaves 12. 
We have now taken away 6 ones, or 6 cents, from 18, and have arrived, 
in the descending series of numbers, at 12; thus discovering that if 6 be 
taken from 18, there will remain 12, or tlia*. 12 is the difierence between 
6 and 18. Hence Subtraction is the reverse of Addition. Wheii^ tlie 
numbers are small, as in the preeedinff example, the operation may be 
|)erformed wholly in the mind ;(102) out if tney are large, die work b 
facilitated by writing them down. 

95. 2. A person owed 75 dollars, of which he paid 48 dollars; how 
much remains to be paidi 

Now to find the diti&rence between 76 and 43* we 

Operation. write down the 75, calling it the minvend, or num- 

From 75 minuend. her to be diminislied, anl write under it the 48, 

Take 43 subtrahend, calling it the subtrahend^ with the units under units 

— and tlie tens under tens, and draw a line below, as 
82 remainder, at the left hand. As 75 is made up of 7 tens and 6 

— units, and 43 of 4 tens and 8 units, we take the 8 
75 proof. units of the lower from the 5 units of the upper line, 

and find the remainder to be 2, which we write be- 
low the line in the place of/units. We then take the 4 tens of the loww 
from the 7 tens of the upper line, an4 find the remainder to ^ 3, whick 
ire write bek)w the line in the ten's place, and thps we find 82 to be tlw 
3 




/4 SIMPLE SUBTRACrrOir. 66,07,98,09. 

^fTerence between 75 and 43. From an inspection of these exampfet, k 
will Ws seen that Subtraction ii, in effect, the separating of tlie minoeni 
into two part^ one of which ii the subtrahend, and the other the remainder. 
Hence, to show the correctness. of the operation, we have only to recom* 
pose die minuend \3y[ adciUng together the subtrahend and remninder. 

98. 3; A person owed' 727 dollars, of which he paid 642 dollars; how I 
OMKh remains unpaid t 

Here we take 2 from 7, aoMl write the diflference, 6^ 
727 dolls, below the tine in^the phice of units. We now proceed 
642 dolld. to the tens, but find we cannot take 4 tens from 2 tens. 

We may, however, separate 7 hundreds into two parts,^ 

iLos. 185 dolls* one of which shall be 6 hundred, and the other 1 hundred, 
or 10 tens, and this 10 we can Join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write theiremainder,8, 
at die left hand of the 6, in the ten's place. Proceeding to the handreds, 
we must remember that 1 unit of the \xp\ycx figure of this order has already 
been borrowed and disposed of; we must therefore call the T a 6, and 
then taking 5 from 6, tnere will remain 1, which being written down in 
the place ol hundreds, we find that 185 dollars remain unpaid. 

4. A boy having 12 chesnuts, gave away 7 of them; how many had he 

12 Here we camot take 7 units from 2 units; we must there- 

7 fore take the 1 tens 10 units, with the 2, making 12 units; 

... then 7 from 12 leaves 5 for the answer. 
6 Ana. 

97. 6. A man has debts duo him ta the amount of 406 dollars, and he 
owes 178 dollars; what is the balance in his favourl 

Here we cannot take 8 units from 6 units; we must therefore 
406 borrow 10 units from the 400, denoted by the figure 4, whieb- 
178 leaves 390, Now joining the ten we borrowed with 6, we have 

the minuend, 406, divided into two parts, which are 890 and 16.. 

228 Taking 8 from 16, the remainder is 8 ; and then we have 390, 
or 39 tens in the upper line, from which to take 170, or 17 tens. 
Thus the place of the cipher is occupied by a 9, and the significant fi^re i 
i« diminished by 1, making it 3. We then say, 7 from 9 tiiere remaine 2, 
which we write in the place of tens, and proceeding to the next place, say 
1 from 8 there remains 2. Thus we- find the balance to be 228 dollars*, 

SIMPLE SUBTRACTION. 

98. Simple Subtraction is the taking of one simple number 
from another, so as to find the difference between them. The 
greater of tlif given numbers is called the minuend^ the less 
the 9uhtrahtndf2XkdLi\ie difference between themt^he rtmaindtr, 

RULE. 

99. Write the least number under the greater, with units 
under units, and tens under tens, and so on, and draw a lino; 
below. Beginning at the right hand^ take each figure of the 
subtrahend from the figure st-anding over it in the minuend, 
and write the remainders in. their ordei; b'^low.. If the figure' 




100. 
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in the lower line be greater than the figure standing over it* 
suppost^ ten to be added to the upper figure, and tlie next sig- 
nifitiant figure in the upper line to be dinunished by 1 , (9t>) 
regarding ciphers, if any <coine between; as 9s,(y7); or^ wliich 
cives the same result, suppose 10 to be added to the upper 
hgiure, and the next figure in the lower line to be increased 
by 1, with which proceed as before^ aaid »oon till the whole 
is finished. 

PROOF- 
100. Add together the remainder and the subtrahend, and 
if the work be right, their sum will equal the minuend. 

QUESTIONS FOR PRACTICE. 



6. In 1810, Montpclier con- 
tained J 877 inhabitants, and 
1820, 2308 inhabitants; 



ui 



what was the increase, and in 
what time? 

1820 2308 

1810 1877 



Time 10 years 431 increase. 

7. Dr. Franklin died in 
1790, and was 84 years old, 
in what year was he born? 

Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took out 112 dollars; how 
much remains in the bank? 

Ans. 8888 dolls. 

9. If a .man sell 20 out of a 
iflock of 76 sheep, how mairy 
•will there be left ? Ans. 47. 

10. Sir Isaac Newton was 
lOom in the year ]fi42, and 
died in 1727; now old was he 
when he died? Ans. 85 years. 

11. If you lend a neighbor 
765 doUai^, andhe pay you 
at one time, 86 dollars, and at 
another 125 dollar8,how much 
b still due? Anft 554 dolls. 



12. What number is that 
which taken from 365, leaves 
159? An*. 200. 

13. Supposing a man to 
have been bom in 1796, how 
old was he in 1828 ? 

Ans. 32 years. 

14. If a man have 125 head 
.of cattle, how many will he 
have after selling 8 oxen, 11 
cows, 9 steers and 13 heifers? 

Ans. 84. 

15. What number is that to 
which if you add (>43, it wiU 
become 1826? Ans. 1183. 

16. How many years from 
the flight of Mahomet in 622, 
to the year 1828? Ans. 1206. 

17. America was discovei- 
ed by Columbus in 1492; how 
many years since? 

18. If you lend 3646 dollara 
and receive in payment 2998 
dollars^ how mudi is still duei 

Ans. 648 dolls. 

19. A owed B $4850, of 
which he paid at one timo 
^00, at another, $475, at aiv 
other $40, at another $'120C^ 
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and at another #156; what 
remains due? Ans. 27«9. 
20. The sum of two num- 
bers is 64892, and the greater 
number is 46^34 : what is the 
smallest number? 

Ans, 18658. 



21. Gunpowder ivas in- 
ventod in the year 1330; tfaea 
how long was this before the 
invention of printings which 
was in 1441 ? 

Ans. Ill yean. 



22. 
From 3287625 
Take 2343756 



23. 
5327467 

2100438 



24. 

7820004 
2780000 



25. 
12345678 
4196289 



Rem. 943869 
ProoC 3287625 

26. 6485— 4293i*=2l92. 

27. 900000—1=899999. 



28. 484-64-1-93— 139=06. 

29. 2777+11— 1898=89a 



4. DIVISION. 






ANALYSIS! 

10 !• 1. Divide 24 applei equally among 6 hoyg, how nkany wili eadi 

receivel 

The most sinipfe way of doing this would be, first to give eacli boy 1 
apple, tlien each Ixyy I apple more, and so on, till the whole were distrib- 
Qtcd, and the number of Ve, which each received, would denote hie share 
oC the apples, which would in this case be 4. Or as it would take 6 ap- 
ples to give each boy one, each boy's share will evidently contuin as manv 
apples as there are sixes io 24. Now this may be ascertained by sub- 
tracting 6 from 24, as many times as it can be done, and the puoibcr of 
subtractions will be the number of times 6 is <eontalned in 24 ; tiius, 24 — 
6=18, 18—6=12, 6— 12=6, and 6--6=0. Here we find that by per- 
forming 4 subtractions of 6, tlie 24 is completely exhausted, whicli shows 
that 24 contains 6 just 4 times. Now as Subtraction is the reverse of 
Addition,'94) it is evident tliat the addition of 4 sixes, (6-f6-|-64-6^24) 
must recompose the number, which we havescparated by the subtraction 
of 4 sixes. But when the numbers to be added are all equal, Addition 
becomes MultIplication,(S3) and 24 is thercfors the product of 4 nnd 6, 
(4X6=24). A numlKjr to be divided, and which is called a dividend, is 

ailed the 




inquiry 
- is the 

Hame as how many times the one will^ make the other, as how ihany times 
6 will make 24,, and both must receive the same answer, viz. 4, Hence 
ti> prove Diviision, we multiply the divisor and rj^uotient togt:ther. and il 
die work be right, the product will equal the dividend. 

,£. .How many yards of cloHi will 63 dolbrs buy, at 9 dollars a yar4! 
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^ 102* liinicn the dmdend does not es^ceed lOQ^ffior-the^itiaor exceed 
10, tiie whole operation joriay be pcrformedl at once^'the mind: but when 
either of « them is greater Uian tnis, it will be found. most convenient to 
write do wnrlhe numbers before performing the operation. 

3. Divide -€52. dollars equally between 2. Biea, bow many dollars will 
•eaeb-have? 

Here we cannot say at oaceliow many times 2 is con- 
;2)'662 tained in 662, we therefore.write down the dividend, 55^ 

rind place the divisor, 2, at the left hand. We then pro- 

400 — 200 ceed to separate the dividend into such parts as may read^ 

.140 70 ily be divided by 2. These parts we find to be 400, 140, 

; la 6 and 12, Now 4 is conuined in 4, 2 times, and. therefore 

— — in 400^200 times; -2 in 14, 7 times, and in 140, TO times, 

552—276 and 2 in 12, 6 times; and since tliese partial idividend^, 
400-1-1 404^12=:6f 2, the whole dividend, the partial quo^ 
t tients, 2004-704^=^276, the whole quotient, or whole number of times :2 
is contained in 552. But in practice we separate the dividend into parts 
no faster than- weproceed in the division. , Having. wrrttea down the divi- 
dend and divisor.-as before,vwe first sseek- how . many 
DiTis.Divid.Quot. times 2 in 5, and* find it to be completely contained 

in>^>it only 2 times. We therefore write .2. for the 
.hjghast Dgure of the quotient, which, since the 5 is 
6W), is evidently 200; but we ' leave the place of 
tens and units blank to receive those parts of the 
quotient which shall be found by dividing the remain-- 
ing part of the dividend. We- now multiply the 
divisor 2, by the 2 in the ^quotient, and write tlie 
product, 4, (400) under >the'5 hundred in the divi- 

dend. We have thus found tliat 400 contains 2, 

200 times, and by subtracting 4 froni'5; w^find that there are 1 hundred, 
5 tens, and 2 units, remaining to be divided Werjaext htmg down the i 
tens of the dividend, by the side of the' 1 hundred, making 15aen0,<aflMl 
find 2 in 15, 7 times. But as 15 areao many tens,* the 7 muskJbe tens also, 
and must o^cppj^ the place next below hundreds in the quotient. We now 
mnltipVy the divisor by 7, and. write the product«-14,' under the 15. Thus 
we find 4hat 2 is contained in 15 tens 70 times, and subtracting 14 from 
15, find that f ten remains, to- which we bring down the 2 units of the 
dividend, making 12, which contains' 2, 6 times ; which 6 we ^rite in 
(he unit's place of the qiiptient, and multiptying the divisor by it, fincj the 
product to be 12. Thus have we completely exhanntcd the dividend, aiKl 
obtained 276 for the quotient as before* 

103^ 4. A prize of 3349 dollars was shared equally among 16 men, 
liow many dollars did each man recehrel 

W'c write down theniimbers as before, and find 16 

*^)8J49 209^^^Aas. in 82, 2 timesr^we write 2 in the quotient, multiply 

^ the divisor by it, and place Uie product, 82, under 

83, the part of the dividend used, and subtractin?, 

JJ^ find the remainder to be 1, which is 1 hundred. To 

144 tiKTI we bring down the 4 tens, making 14 tens; hot 

*— — ' -as *tfii8 is less than the divisor, there can be no tomi 

5 ^ in the quotient. We therefore put a cipher in the 

B place m the qqotient, and bring down the 9 uniu of the dividend to 

14 tonf , making 149 onili, whidi ooutaiA 16 Mmewhat more thaa 9 
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proof. 
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timM. Placing 9 in the anit'f place of die quotient, and muHiplyiJif the 
^■▼ieorby it, tlwprodoct is 444» whick, mbtracted from 149, leairee a re- 
mainder of 5. The division of tliese 5 dollars may be denoted bj writiw 
the 5 over 16, with a tine bet%veen, as in the example. Each manii 
share then will be 209 dollars and 6 «<a;f«fn<A« of a dollar. (21) The 
division of any nomber by another may be denoted by writing the divi- 
dend over the divisor, wiUi a line ixttween, and an expression of that 
kind is called a PuZ/por DraeHon, 

104ft 5. A certain cornfield contains 26S8 hills of corn planted in 
rov's, which are 56 hills Ion?, how many rows are there? 

Here, as 66 is not contained in 26, it is necessary to take 

M)2688(48 three figures, or 268, for the first partial dividend: but 

224 there may be some di^culty in finding how many times the 

— — divisor may be had in it. It will, however, soon be seen by 

448 inspection, that it cannot be IcFS than 4 times, and by making 

446 trial of 4, we find that we cannot have a larger number 

— — than that in the ten's place of the quotient, because the 

Temainder, 44, is less mon 66, tiie divisor. In multiplying 

the divisor by the quotient figure, if the product be greater than the part 

of the dividend used, the^ quotient figure is too great; and in subtracting 

this product, if the remainder exceed the divisor, the quotient figure is too 

tmatl; and in each case the operation most be repeated until the right 

figitre be found. ^ 

SIMPLE DIVISION* 

DEFmntONS. 

105. Simple Division is the method of finding how many 
times one simple number is contained in another^ or, of sepa- 
rating a simple number into a proposed number of equal 
parts. The number which is to be divided, is called the 
dividend; the number by which the dividend is to be ^vid- 
ed, is called the divisor; and the number of timea the divisor 
is contained in the dividend, is caUed the quotient. If there 
be any thing left after performing the operation* that excess 
is called the remainderf and is always less than the divisor, 
and of the same kind as the divideno. 

RULE. 

106. Write the divisor at the left liand of the dividend 
fod how many times it is contained in as many of the left 
hand figures of the dividend, as win contain it onccj and not 
more than nine times, and write the result fpr the highest 
%ure of the quotient. Multiply the divisor by the quotient 
fi^re, and set the product under the part of the dividend 
used, and subtract it therefrom. Bring down the next figure 
of the dividend to the right of the remainder, and divide this 

'Wimber as before^; and so on till the whole is finished. 



107. 



DIVIFI'3^. 



If 



Note. — Ifyfier btinginff clown afigio^ to theremamAsr, it, *» rti3 lew 
than the drvUor, place a cipher iu <he quouent, and bring <luwn another 
figure. [103] Shoidd it still be too fiimaUi wr'rr« another 'cipher in tiM 
quotient, and bring down another figure, and so on till the number sliafl 
««ontain the diTisoc 

PROOF. 



107. Multiply the dhisor by tbe quotient, (adding the 
imainder, if any) and, if it be right, Uie product will be equal 
to the diyidend. 



QUESTIONS FOR PRACTICE. 



6, If 30114 ddlars be di-l 
•vided equally among 63 men, ' 
kow roany dollars wiU each 
one receive? 

63)30114(478 dolls. Ans; 

491 
441 



504 
504 



7. If a man's income be 
34()0 dollars a year, how much 
is that a dayf Ans. 4 dolls. 

8. A man dies leaving an 
«5tate of 7875 dollars to his 7 
«ons,what is each son's share? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of com, 
how much was that per acref 

Ans. 30busli. 

10. A privateer of 175 men 
took a prize worth 20650 dol- 
lars, of which the owner of 
the privateer had one half, 
and the rest was divided e- 
qually among the men; what 
V418 each man's share? 

Ans. 59 doU&. 



11. What number mwt I 
multiply by 25, that the pro- 
duct may be 6*25 1 Ans. 25. 

12. If a certain number of 
men, by paying 3ri dollars 
each, paid 726 dollars, what 
was the number of men? 

Ans. 22. 

13. The poHs in a certain 
town pay 750 dollars, and the 
numb^ of polls is 375, what 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 990Q 
dollars, what was the average 
price of each? Ans. $220. 

15. An army of J>7440 men 
was divided into 14 equal di- 
visions, how many men wers 
there in each? Ans. 6^60. 

16. A gentleman,whoow»- 
ed 520 acres of land, pi»- 
chased «)76 acres more, and 
^en divided the whole int<9 
eight equal farms; what wag 
the size of each? 

Ans. 112 acres. 

17. A certain township 
contains 30000 acres, how 
many lots of 125 acres eack 
does it ^contain ? Ass. 24tiL 



so 
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18. Vennont contains 247 

"townships, and is divided into 

:13 counties, what would be the . 

averaee number of townships 

iin each county ? Ans. 19. 

1 9. Vermont contains 5640- 
060 acres of land, and in 1820 
• contained 235000 inhabitants, 
Iwhat was the average quanti- 
itj of land to each person? 

Ans. 24 acres. 

20. The distance of the 
'moon from tlicearth is 240000 ; 
smiles, and the diameter, or; 



distance through the earth, 'n 
8000 miles*,: how many diame- 
ters of the earth will be eqiuH 
to the moon's distance fron 
the earth ? Ana. 30. 

21. Divide 17354 by 86. 

4uot.201. Rem.6a 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 

24. 29702-i-6=4950i Ans. 
iJ5. 2 T y 6 =39865^ Aiw. 



It 
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CONTRACTIOPrS OF DIVISION. 
Divide '867 doUanr equally among 8 men, what will each 



*n:.:a 9\ sun r\:^iA Here we seek how > many times 8 in 8, and findiis 
lAris. S) 5b7 l^tvid. .^ 2 times and 2 over, we write 2 imder 8 for tk« 

9M» On/t* ^^ figure of the quotient, and suppose tli« 2, whicb 
.fienrvenoK. remains, to. be joined to the' 6, making 26. The* 
-'9 in 26, 8 times, and 2 over. 'We write 8 Cor ■■ the next ngure of tiw 
• quotient, and place 2 before the'7, making 27, in which we find 8, 9 time». 
'We therefore place 9 in the unit's plaoe-'of'the quotient, and the work U 
done. Division performed in this manner, without writing dows the wliok 
'Operation, is called Shott JDwision. 

L When the dwisor it wnngle figure;. 

Rule. — Perform Hie operation in the mind, according-to the 
ifeneral rule, writmg down only the quotient figures. 
2. Divide 78904, by 4. \ 3. Divide 234567 by 0. 

>^uot. 19726. Quot. 26063. 



109« 4. Divide 237 doUan into 42 equal shares; how many dollara 
vwiU there be in eachi 

If there were to' be hut:? shares, we ehouki di- 
vide b^ 7, and'find'the shares to be $88 eanfa, w ith 
a remainder of 6 dollars ; but as there are to be ^ 
;times<7 shares, each share will ''be only one sixth 
of the above, or a liHle morettiian 5 dollars. In 
the example there ase two remainders ; the first, 6» 
is evidently 6 units of the given dividend, or 6 
dollars;' but the second, 8, is evidently units «f 
the second dividend, which are 7 times as great as 



42=;6X7 
.7>237«-^ rem. 1st. 

r 0)83— 8 rem. 2d. 

5 

7X8-H==^ ran. 
Ans. 5| j. dolls. 



tf«M« ef the first, or eqwal ia^21 iiaitt of tlie first, and JSlff^fisdoUaFs, tU 
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//. H^hen the divisj^r ij^a cow jfrTsite number, (pO*) 

Hole. — Divide Tirst hy one of the component parts, and 
that quotient by aru^tlter, 8m) so on, if there be more than 
two; the last quotient wil3 be the answer. 



S. Divide 31046HM5 I. v 5(1=^7 
X8. Quot. .5514X)7, Rem. 4:i, 



bX Divide 84874 by 48=6Xa. 
Qu©t: 1768JI. 



110. 7. Divide 4b appleis ct]tially among 10 children, bow many wi3 
esirh child receive? 

As it wilt luke 10 apitlcs. to jgrivc each child 1, each cbiJd will evidently 
rccrive as many applet hs Uicre are UVh in the whole liuniber; but all the 
figures uf any nnnilicr, tukrn tugeiher, may lie regarded as tens, excepting 
that which is in the unii'fii )*l;ice. The 4 tjien is the qnotient, and the 5 ifl 
the remainder; tliat 18, 45 applca wili give 10 children 4 apples and 5 
tenths, <yr ^ each. Ami a«f ail' the figures of a nnmlHjr, higher than in the 
ton's place, may be consi<iered hundred.^, we may in like n^anner divide by 
100, by cutting off two figures from the right of the dividend; and, gene- 
rally, 

///. To divide hy 10, ICO, 1000, or I with any number of 
eipJiers annexed:- 

Rule. — rCut off as many fi^iros from the rl^ht hand of tht^ 
liwidend as there arc ciphers iii the diviser; chose on the left 
fyill be the quotient, and tht.se on the right, the remainder. 



8. Divide 40SiJ':iOJ hy 
10000. Quot. 4<>8:^^„y^v- 
9. Divide 16^0 dollarst a- 



mong 10(1 men, how mucli 
will each receive? 

Alls. 15 dolls. 



Ill, 10. Divide S6556 inm .3200 «*ii!a|.parffc. 

Here .^200 i** p compos j;e nundier, whose com* 

12 00)365 66(11 Qtrot.. ponenuimrts jiifj 100 and 32; wo tlierefore divide 

82 by 1(H)^ by Tuuing oti the two right hand figures. 

' We thtsn d»'. i«le the quotieni, 365, by 32, and find 

46 tlie /p/rnicnt to be 11, and remainder 13; but this 

S2 remaiudfer is 13 hundreti,[109], and is restored 

-— — lo.i^s profwr place by b'.ingin^down the two fig- 

1356 Rom. arcs- which Kemaiued after dixlrling by 100, mak- 

ing Uie whole remainder, 1356. Hence, 

IV. To divide by any number whose right hand figures 
are ciphers: 

Rule. — Cut off the ciphers from tlie divisor, and as many 
flgures irorn the right of the dividend; divide the remaining 
tigures of the dividend by tlie remaining figures of the divi-- 
ior, and bring down the figures cut off Irom the dividend to 
tho right of the remainder. 

11 J>ivlde7B8064hy2300. | 12. Z)ivide 6095146 by 5600. 
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V%1>EILAL ]io9£r. 
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Hence any snm in Federal Money may be ree:arc]ecl as a 
decimal, or mixed numher, and may be manafi;«d in all re- 
spects as such. Federal Money is usually denoted by the 
^character, $, placed before the figures; and in heading it, 
dollars, cents and mills are the only denominations usually 
mentioned. 

ADDITION OF FEDERAL MONEY. 

133. RuL£.^~The tsfltme as for the Addition of Decimals 
<118) 

QUESTIONS FOR PRACTICE. 



. 1. If I pay 4 doUars 62 
cents for a barrel of soap^ 5 
doUars 28 cents for a barrel 
> of floor, and 10 dollars 8 cts, 
for a barrel of pork, what do 
I giye for .the whole? 
4.62 
5.28 
10.08 



Ans. $19.98a=19 dollars 
r- and98 6entsu 

2. A owes B $78, C $46.27, 
D $101 i09, and E $28.16; 
what is the amount of the four 
debts? Ans. $253.52. 



8. F holds a note against G 
for one hundred seven dollars 
and six cents, one against H 
for forty-nine dollars seven- 
teen cts. and one against K 
for nine dollars ninety-nine 
cents; what is die amount of 
the diree ? Ans. $166.22. 

4. A man bou^t Si yaxds 
of broadcloth for $15.50, 6 
yds. of lutestring for $5.25, 
7 yds. of cambric for $5.25, 
and trimmings to the amount 
of $4.12; what was the % 
mount of the purchase ? 

Ans. $d0.>9. 



MUtTIPUCATION OF FCUDERAL MONEY. 

134. RuLs. — The same as for the Multiplicatloji of Deci- 
mal8.(122) • 

QUESTIONS FOR PRACTICE. 

3. If a man purchase 4 
handkerchiefs at 62 cts. each, 
8 yards ribbon at 17 cts. per 



1. What will 34 y«rds of 
tdoth cost, at 37 cts. per yard ? 
0.37 
34 



• ' 148 

111 

$12.^ Ans. 

a. What will 156 yards of 
4jiD)tti cost, at $1 .67 per yard? 

Ans. 1^.52. 



yard, and 5 yards of lace »t 
44 cents per yard; what is 
the whole amount? 

Ans. $6.04. 

4. What win 47 pounds of 
coffee cost, at 22 cents per 
pound? Ans. $10.34, 

5. What cost 59 dozeai of 
eggSi at 59 cents per dozen? 



\ 



m^ 



t$6, ize. 



ffEti^&ML HOKETr 



«* 



6. At ir> cents a px)un4^ 
what will 1 8 pounds of buttei 
cost? what wUI 27 lbs. cost? 

7. What is the cost of 126 
bushels of rye, at 62^ eents a 
bushel? Ans,^7a.75. 

8. What cost 87 bushels of 
oatsatdScts. per bushel? at 
41 cents? at 37 cents? at 25j^ 
cents? 



0. If a peifityft apend 6| 
cents, a day, how much will 
that be a year? 

Ans,$22.81i. 

10. What cost f)3 yards of 
calico, at a quarter ol adoUar 
a yasd-?' Ans. $. 15 . 7 5. 

11. What cost 1758 pounds. 
of tea' at ^1. 15 pey pound ? 

Ans. $2021.70. 



SUBTRACTION OF FEDERAL MONEY. 

135. Rui.B.r--The same as for the Subtraction of Deci-» 
ials.(124) 

QUESTIONS FOR PRACTICE. 



1 • A man bought a pair of 
oxen for $76, and add them 
a^in for $31.75; hqw much 
did he gain? Ans. $5.75« 

2. Takel mm from $100, 
what remains? 

3. 1 bought 5^ yds. of doth 
at $5i^ a yard, and paid six 5 
dollar bids; who must receive 
change, and how much? 

4. A man bought 100 lbs. 
of wool at 33 cents a pound, 
and sold the whole for $31,494 
how much did he. lose ? 



5. A person having $200^ 
lost 2 dimes of it; how much- 
had he left? 

6. A person bought 34 yds^ 
of doth at $1.50 peryard^ 
and paid $26.55, how much^ 
remams unpaid? Ans. $9.45. 

7; I bought 6 yards of doth 
at 7G cents a yard, and gav4 
a 5 dollar bill; how much 
change must I receive? 

8. How much must be^ 
added to 83 cents to make it 
$5? 



DIVISION OF FEDERAL MONEY; 

136. RuLE^ — ^The tame as for the Division of Decimals* 

(128) 

QUESTIONS FOR PRACTICE. 



1. If 24 lb. of tea cost $7.92 
what is that a pound? 

Ans. $0^33. 

2. If 125 bushels of wheat 
cost $100.25, what is it a 
bushd? 

3i Six men, in compaipr^ 
bay 27 bush, of salt V at#l;69 



a bushel, what did each man 
pay, and what was cadi's 
share of the salt? 

Ans. $7,515, and htsshase 

^h bush. 
4. If $1268 be divided ^ 
quaUy among 15 men* what 
will eadi received 

Ans. $64 ST. 
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2^1*80 CLLANEO us QUESTIONS. 



5. A man die» leaving an 
estate of $35000; the demands 
against the estate are $1254. 
65; the remainder,, a/ler de- 
ducting a legacy of $3075, is 
divided equally among his 6 
sons; what is each son's share ? 

Ans. $5111.725. 

6. If 12j| acres of land cost 



$78, how much is- that aih 
acre? 

7v Divide $7 between 9 
men,whatiseach man's sharer. 

Ans. #0.777J. 

8.. $2^ss;how much ? . 

Ans. ^O.OOf). 

9. $8|+9||-h5==fhow muchi 



MISCELLANEOUS QUESTIONS. 



1.' From 8 take 0.16289. 
Ans. 1.83711. 

2. At 12i cents a pound, 
what will 87 lb. of butt«r cost? 

Ans. $10.87i. 

3. If a person spend #100 a 
jear^ how much is that a day ?^ 

Ans. $0.27'.^. 

4. How much sugar at 124 
tents a poupd can be bought 
for $15.50? Ans. 124 lb. 

5. A owesB $15.58,. and is 
to pay him in rye at 67 cents 
a bushel, how much rye will 
be required to pay the debt? 

Ans. 23.25 bu^ 

6. If buttons be 9 cents a 
dozen, what are they a piece? 

Ans. $0.U075, 

7. The President of the U- 
Bited States receives #25000 
a year; how much is that a 
day? Ans. #68.493. 

8. A man buys a chest of 
tea weighing 40 lb .. for #35 ; 
at what price per pound ipust 
he sell it to gain #10 on the 
whole? Anfi,, #1.125. 

9. If 6a. make one dollar, 
kw many dollars in 45«.? 



10. What is the quotient of 
2 millionths divided by 1 mil- 
lion ? 

Ans. 0.0000000O0002. 

11. What is the difFerence 
between 4 cts. and 7 mills, 
and $10? Ans. $9.9S3. 

12. How many bushels of 
rye at 62 cts. a bushel, must 
be given for 8 yards of cloth 
worth $3.50 a yard? 

Ans. 45^J 
13. Akson Bower 

Boxi^t of Russell Dotvn, 
81 jrdfl. of Calico, at $0.17 1.445 
04*yd8. of Baize, at $0.28 1.47 
. 13 lb. of Raiains, at $0.14 1 .82 



#4.735: 
, Received payment, 

RUSSSI.L Dowjv,. 

14. PcTER Dter 

Bought of John Dntgfristi, 
lis lb. Logwood, at $0.06ik • 
127 lb. Copperaa, «« 0.04 . .- 
16 oa. Indigo, «* 0.17.. 



#15.144 

15. If I sell 160.8 )b. «£ 
butter for $23.26, what do L 
receive per, pound? 

Ana $0.;ia(ik 



}86, X37. 



rEDEBAL SrONET. 
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REVIEW. 



1. How has tlie fi>ot usually beeu 
divided 1 

2. Wliat are the inconveniences 
©f Uiese dtv isioris'? 

3. What would be a move conve- 
nient division"! 

4. How mighi tliese; divisions be 
managed ! 

5. Wliat name is given to num- 
bters, wIhcI) express parts in this 
ipauner'!(114) 

6. How are decimals distinguish- 
ed from luct^gersl What are inte- 
gers? 

7. How would you write 12 feci 
smd 3 tenths? 

8. Have figures in decimal? a lo- 
cal -valuel Upon what does it de- 
pend] . 

9. What is the law by whit^h they 
dimioish'?(il6) 

10. In what does the enunciation 
of decimals differ from that of whole 
Rumbers? 

11. Do ciphers on the right hand 
of decimals alter their value! What 
does each additional cipher indi- 
cate^Clie) 

12. What effect have ciphers on 
the left hand of decimals? Whyl 

1 3. What are numbers made up 
of integers and decimals calle€l1(114 

14. From what is tlie word deci- 
mal derived? A. l^rom decimus, 
(Latin) which signifies tenth. 

15« What is the rule for tji«i addi- 
tion of decimals? Where must the 
decimal point be placed? 



16. What is the rule for the mul- 
tiplication, of decimals? What tlie 
rule for pointing? 

17. What enect has multipli.;a- 
tion by a decimal? Explain by ex- 
ample and diagram. 

18. What is the ride foi the sub- 
traction of decimab? For the divi- 
sion of decimals? 

19* What is the ruljB for pointing 
in each? 

20. What is to be done if there 
are not so many figures in the quo- 
tient as the number of decimals re- 
quired? 

21. When the decimal; places in 
the divisor exceed those tn the di- 
vidend,, what is to be don^? 

22. When there is a remainder 
softer division, how dp you proceed? 

23. What does a vulgar fraction 
denote?C1291 Explain by example. 

24. How then oan you change a 
vulgar fraction to a decimal? 

25. What is Federal Money? 

26. What is the Table? [p.38.] 
27* Which is the unit money? 

28. Hojw may tlie lower denomi- 
nations be regarded? Explain by 
example; and also the drffisrent 
methods of reading the. same. 

29. How dien may Federal Mo- 
ney be regarded? ' 

SO. How is it denoted? 

81. What is the rule for die ^d* 
dition of Federal Money ?^--for MuW 
tiplicatioo? — for Subtraction? — for 
Division of Federal Money? 



ftjBCTION IV. 

COMPOUND, OR COMPLEX, NUMBERS. 

137. Numbers are called Compound or Complex, when 
they contain units of different kinds, a« pounds, shillings, 
pence and farthinga; years^ days, boufs> minutes and seo-^ 
onds, &c^ 
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AR'THMfiTlGAI. tABLES. 
i TABLES OF COMPOUND NUMBElW. 

Money.* 

1. FEDERAL MONEY. DtnoUdhy 



137; 



1<> mills, m. make 1 cent, ct. 


mills 16 


cents 1 dimea.dolb?. 


eafle. 


10 cents " 1 dime, d. 


100 


10 


1 






10 dimes *« 1 dollar, do/. 


' 1000 


100 


10 


1 




10 dollars « 1 eagle, E, 


10000 1000' 100' la t( 



II. ENGLISH MONEY. 



4 farthings, qr8> make I penny, d, \ 
12 pence . " 1 shilling, ». j 

20 shillings make 1 pound, /. or £. I 



^t**. 4 pence 1 shiir. pound. 



48 
960 



12! 
240! 



1 
20 



III. TlME.f 



60 seconda, «. make 1 minute, m. 
<iO minutes *' 1 hour, hr, 

24 hours " 1 day, d, 

7 days '^ 1 week, to. 

S65i d. or 365.25 (f. or 

S65 dt. 6 firm X year, yr. 



8. GOI 

9600 

86400 

604800 



S1557600 



m. 1 

60 

1440 

10089 



brs. 

1 

24 

168 



ds. 

1 

7 



529960 8766,S654 



w. 



62 



yf- 



* TlVe above denominations of ^ Federal Money are antborized by tl» 
taws of the United States, but in the transaction of business we seldoifr 
ivear any of them mentioned but doHars and cents. 

A Cora is a piece of money stamped,, and having a legal value. Th« 
coiiia of the United States are three of gold ; the eagle, half-eagle, and 
quarter-eagle; five of silver, the dollar, half-dollar, quarter-dollar, dime, 
aiwi half-dime; and two of copper^ tlie cent and half-cent. Of the small 
foreign i oins current id the United States, ihe most common are th« New- 
England four pence halfpenny, or New-York sixpence, worth 6i centi^ 
and tlie New-Engiand ninmencet or New-York sltilling, worth 12) cents. 
Thn value of the several denominations of English money is diflTerent in 
different ptewfes. A doMar is reckoned at 4«. 6tf. in England, 6«. in Can^ 
•da, 6«. in New-England, Virginia and Kentucky, iSt. in New-York, 
Ohio and Norih-Carolioa,, 7s., 6tf. iu Pennsylvania, New-Jersey Deb-^ 
ware and Jfelaryland, and 4$, 8dL in South-Carolina and Georgia. 

t The vear is commonly divided into 12 month9» aa in the lbIfc»wiiM 
table, called Calendar months: 



No, Days. 

'January 1 31 

February 2 28 

March 3 31 



JYo. D. 

April 4 SO 
May 5 81 
June 6 30 



No. Dayw, 
October 10 8t 
November H 30 
December 12 81 



No.D. 
J'lly 7 81 

August 8 81 

September 9 80 

Another day is addwl to February every fourth war, making 29 daf» 
m that month, and 366 in the year. Such yeara are called UisMxtile, or 
l^ap year. To know whether any year is a common or leap year, divida 

Ji'^^i' i r^^'"? ''''"'**°' ^Jr^'P y^""' *>"< '^^ 2 or 8 ^main, it i«i 
Lrt, 2d or 8<1 after leap j-ear . The number of days in the several nmitiM 
uu^ ija eaUed tomind by the following verse: ^^ 

Thirty days bath September, 

April, Juno and NovamboTi^ k 



^^^.^ 
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AllITliM«;TICAL TAKftSA. 
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Weights^* 

IV. TROY WEIGHT, 



\ 



24 giaii!.:", gr."». make 1 penny ivei gill, ptot. 
20 penny weiglils " 1 ^unce, or. 

12 ounce."* *• 1 pouod, lb. 



grri."2-i'pwt!«.l oz. ilb.j 
480 20 I" 
5760 240 1^ 1 \ 



V. APOTHECARIES' WEIGHT. 



20 grains, gr. m^ke 1 sev'uple) «c. 

3 scriiples ♦* 1 dram, dr. 

8 dram < •*" 1 ounce, pz. i 

13 OttD'-es '* 1 ponnd, lb* ji 



r« 



20 
60 
480 
5760 



sc. 1 

8 

24 

280 



dnns. I oz. i lb. 



8 
96 



1 
12 



AH the Vest have- thirty-one, .]- 

Excepting' February akrne, - *'*, 

Which hadi twenty^ight, nay more. 
Hath twen|^M>ioe one year in four. 

•fhetrwe solar year consists of «{6S» days, 6h. 48 m, 67 s. or nearly to 
'865^ daya. A common year is 365 days, and one year is added in Leap 
years to' Anke «p the loss of 4 of a day in each of the three preceding 
years. This method of reckoning was ordered^ by Julius Caesar, 40 years 
before the birth of Christ, and is called the Julian account, or Old Style 
But as the true year ftll 11 m, 8 s. short of 3654 days, the addition of a 
day every fourth year was too much by 44 m. Ii2s. This amounted >to 
one day m alwut 130 years. To correct this error. Pope Grpgory,-in 
1^, ordered tliat ten days should Hbe struck out of tJie calendar, by cali- 
jng the 5th of October the 15th; and to prevent its recurrence, he ordered 
that each succeeding centunr, divisible by 4, sa 16 hundred, 20 hundred, 
and 24 hundred, should be Leap vear>i, but that the centuries 7iot divieible 
by 4, as 17 hundred, 18 hundred, and 19 hundred, should be common 
years. This reftkoning is called the Gregorian or New Style, The Ncm' 
Style differs now twelve days from the old style. 

* The original standard of all our weights was a com of wheat, taken 
from the middle of the car, and. well dried. These were called grains, 
and 32 of tliem made one pennyweight. But it was afterwards thought 
sulBcient to divide this same pennyweight into 24 equal parts, still calling 
the parts grains, and these arc the liasis of the table of TYoy weighty by 
which are weighed gold, silver and jewelry. ApothecaHet^ weight is 
the p;\me as Troy Weight, only having different divisions l>ct\veen grains 
and ouacc8. Apothecaries make use of this weight in compounding their 
ineJiciiies, but they hny and sell their drugs by Avoirdupois weight. In 
Inlying and selling coarse and drossy articles, it became customary to allow 
a greater w eight than that used for small and precious articles, and this 
custom at ieu^th established the Avoirdupois, or coiomon weight, by 
which all articles are now weiffhed,with the foregomg exceptions. Avoir- 
dupois weigljt is al.)out cne sixm part more than Troy yei^ht, a pound of 
the former icing 7000 grains, and of the. laUer 57^ grains, ^n buying 
and selling by the hundred wei^t, 28 pounds have been called a quarter, 
and 112 pounds a eta/, but this practice of groaiing, tks it is calted, }i 
now pretty generally laid aside, and .^ ponnds are considered a quftrl^r 
«nd 4 quarters, or lOO^unjjs, a hunKlrea weight. 






"m. 



I 16 drami make 1 ounce, ox» 
16 ounoeB ** 1 pound, lb, 

.) 96 pounds ** 1 qoarter, qr» 

4 (^artifers " 1 hundred, cwt, 

20 hundred " 1 ton, tan. 



dr. 16 

256 

7168 

28672 

57S440 



ox. \ 
16 

448 
1792 
85840 



lbs. 

1 

28 

112 

2240 



qrs. 



1 
4 

80 



cwt. 



1 
20 



Ion. 



Measures.* 
vn. Lomt Measure. 



I S Wley corns make 1 inch, 
ll2 inches «« 1 foot, 

3 feet, " lyard, 



tn. 

. , yd. 

5ik yards, or 16]^ ft. 1 rod, or pole* rd. 



[40 rods 

8 furlongs 

8 miles 
69.2 miles 
860 degrees 



« 
«( 



1 furloog, J^f ■ 
1 mile. Hit. 

lleagne, .lea, 

1 degree, deg, 

1 eircle of eairth. 



in. 12 ft. 1 
36| 8 

198 16i 
7920 660 
63360j5280 



3^. rds. 



5i 

220 

1760 



1 

40 

320 



1 

8 



7.92 in. make I link, /t. 

25 ii. 1 rod, rd. 

4 rd. or 100 Ii. 1 chain, eha. 
180 chains 1 mile. 



I 1 


1 1 


1 1 



'* The original standard of Englisli lon^ measure was a barley com 
taken from the middle of the ear, and well dried. Three of these in length 
were called an inch, and then tlic others as in the^able. Long measure 
is employed for denoting the distance of places, and for measuring any 
thing where length only is concerned. When measure is- applied to sur- 
faces, where length and breadth are both concerned, it is called square 
measure. A square inch is a square measuring an inch on ev«ry side. 
The table of square measure is made from that of long measure by multi- 
plying thte several numbers of the latter into themselves. 'I'hus, 12 inches are 
a foot in length, a. square foot then is a square which measures 1 foot, or 18 
inches, on every side, and contains 12X 12=144 square inches. 3 feet in 
length make a yard; a square yard is a square measuring 3 feet 
on each side: but such a square contains (see figure) nine 
(3X8=9) squares measuring a foot on each side, or 9 square 
feet; and when we say that a surface contains so many square 

feet, or square yards* we mean that the surface is equal i» 

0uch a number of squares measuring a foot or a yard, on each side. When 
'OBJeasure is appli'ed to solids which have len^i, breadth, and thickness, it 

•. ii-j _-i:j «.. cubic *TOcas«rfe. A solid inch is a body, or block. 

having six sides, each of which is an inch 

square, and the number of inclies in a solid 

foot is equal to the number of such blocks 

that would be required to make a pile a fodt 

square and a foot high. Now it vvoidH 

require 144 blocks to cover a square foot 

one inch high. Hence to raise the nii» 

twelve inches high would require t\vel\'B 

"tHftirs 144= 1*728 blocks or inches. In IJke 

I^^^^J^^fli^H^ manner it would require 9 solid blocks,* 

jraiiiirii SS^aS f"*^ ^^^ ®»C" ^'ay» t« cover a square yard to 

EwW^nERMP^ the height of one foot, and 3 times ^^21 

to raise; it three feet, or make one solj-* 
yard. This will lie obvious from -aji \n^^^ 



is called solid or 
3ft- 







:gasMS^2 







vn« 



lit 



• f 



f\ 
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VIU.' CLOTH MEA8URB. 
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Si inches make 1 nail> na, 
4 nails " 1 quarter, qr, 
4 quarters •*! yard, yd» 



8 quarters make 1 ell Flenifrii, E. F, 
5 quarters '< 1 ell English, £• £. 
87.2 in. « 1 ell Scotch, E.S. 



DC. SQ^ITARJS MEASURE. 



J 



144 inches 
9 feet 

804 yarcb, 
* 2724 feet, 
I 40 rods 
I 4 roods, 
j 640 acre* 



make 1 square foot, ft, 

1 sq. yard^ y4» 

1 sq. rod, rd, 

1 sq. rod, rtf. 

1 rood, rq, 

X acre, acr<, 

1 sq. mlk^ tmL 



«< 
«< 
« 

c< 
c< 



in. 144 
1296 

89^04 
1568160 
6272640 



ft. 1 
9 

2724 
10890 
43560 



yds.* 

1 

S04 

1210 
4840 



rds 

1 

40 

160 



ro< 



1 

4 



oil. 



IQ sq. drains make 1 acre, tfcr. 
6400 chains make 1 sq. mile, Sti* 



X. BOLJiJ^ ot CUBIC MEASURE. 



%T28 inches, in, nuike 1 foot, fl. 
27 feet «« Ijrard, yrf. 

188 feet ^ 1 cord, cor. 



in. 1728 

46656 

221184 



40 ft. of round 4imter, or 50 ft. cifiiewn timber, make '. 




4 fills, gU, make 1 piBt^ '' pT 
2 pinto ** 1 quart, qf. 



XI. i^jBvgb measure* 



qto.lgal. 




2 pinto 
4 quarto' 
31 1 gallons 
2 barrels 
2 hogsheads 
8pipee 



CC 

€€ 
i€ 
€$ 



I ffallon, gal. 
1 barrel, oar. 
I hogshead, hhd. 
1 pipe, p. 



1 

pipe 
1 ton. 



cu. 
in. 57 
281 
72761 
14558 
29106 



pC. 1 

2 

8 

252 

504 

1008 



58212 2016 



126 31 i 

2521 69 
504126 4 
1008 252! $\ 4 



f 



CioB of the diagram. The cord of wood is sometimes called • ei^ht leet. 
In this ease four feet in lengtli, feurJin breadth, and one in heights;: 16 
eolid feet, is called one foot; or ei^t feet in length, four in breadth, and 
i,eix inches in height, a foot, that is, l-8th of a cord is ealled one foot, 
2-8tli8, two feet; €cc. * In measuring lands, roads, &c. the distances are 
usually taken in chains and links. In ordinary bustuess, feet and inehes 
are the most common measures. Man^ mechanics, however, now take 
dia^ensipns iniei^t and tepths of a foot,; instead of inches, and if all wouM 
do the same, tbe^ would find all their caleulattons much more simple and 
easy. By forty feet of round^Mmber^ in the table of solid measure, is 
meant so inuclf round timber, as will medkeibrty feet afler it is squared. 

* Four peunds Tr<qr weight of whe«t fathered from the jiiiddle of the 
«ur, and Well diiqd, were called one^airop, and this was the origin:^! 
8tan4ard of joW English measurea, botii liquid and dry, and this was the 
game as the present wioe .|;alloa. But m time it became customar^io 
use a larger meaBiue in selling cheap liquors, and this custom i»t length 
^etitablished the beer meajsure, which bears about the same proportion to 
wine measure diat avoirdupois docs to troy weight. The dry measure 
iwaH altto made larger' than the wine measure, and was at length established 
at abuut a mean between wine and beer measure. By wine measure are 
mciisured wine, all kinds of spirits, cider, vinegar, oil, &c. By beer 
measure are measured ale and beer, and by dry measure are measured al 
4* 



AltlTBMETteAL TASLtS. 
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XII. BEER M EASURE. 

f SF pint!, pff. make 1 quart* 9I. 



I 



4 quarts 
86gaUoBf 
64 gaHont 



•« 



1 ffaHon, 

1 barrel, . 

1 hog)ibead»AA<2^|| 



S cubic 70i qt 
inckei 282' 
ldl52 



15228 



4 
144 
216 



gal.lBar. 



1 



I 



jfaOT 



2 pints, pto. BHJke 1 quart, 

4 quarts ** 1 gallop, 

8 quarts ** 1 peck> 

I UisheA, 
I Quarter, 



XIIL DRY MEASURE. 



8 quarts 
4 pecks 



aiMsheb 
4 quarters 



c« 



*' 1 cbaldroa, 



gal. 

pk. 

A«. 

th. 



cu. 38.^ 



pt.l 



in.67.2j 2 1| 
268.8 8 4 1 
687.6 16 8 2 

2150.4; 64 82 8 
17203.2 612 256164 



qta.l«g 



1 

4 

82 



1 

8 



•a 

3 



XIV. CIRCULAR MEASURE.* 



\ 


60 seconds, " make 1 miuute, ' 


"60 '1 





•• 


cird 




60 minutes ** 1 degree, ^ 


8600 60 


1 




L 


80 degrees ** laign, 9. 


108000 1800 


SO 


1 


• 

• 


12 signs, or 860<* ** I circle. \ 


1296000 21600 860' 12 


1 



XV. MISCELLANEOUS.^ 



12 tilings make 1 dozen, dox. 
12 doxen ** 1 gross. g9. 

12 gross " 1 great gross^ 
20 tilings ** 1 score. 
24 sheets of paper, 1 qaire. 
20 quires make 1 ream. 



112 pounds 
10 things 
10 desms 
10 gross 

6 points 
12 lines 

4 inches 

6 feet 



« 



« 



1 quintal. 
I desm. 
1 gross. 
1 great gross. 

1 inch. 
Ihand* 
1 fathom. 



6 feet make 1 pace. 
BOOKS ^ 
When a sheet is folded into two 

leaves, it is called Folio. 
When folded into 4 leaves, it it 

called Q^arto^ 
When folded into ^ leaves^ it is 

called Octavo. 
When folded into 12, it is called 

Dttodtfctmo, or 12mo. 
When folded juto 18, it is called 

18mo. 

, When folded into 2^ it is called 
24s. 



J 



lunds of dry goods, com, grain, salt, roots, fruit, &e. A standard l?^WM 
is 18i( inches diameter and 8 inches deep. The statute ))U8hel for measiir- 
jng coal, ashes and lime, in Vermont, contains 88 quarts, nf 2568.6 cubic 
inches. , ■ '■ ' 

* Every circle, widioot regard to its sice, is supposed to be divided 
ivto 860 equal parte, «aUod decrees, and these again to be subdivided into 
minutes and seconds; so that uie absolute quantity expressed hy any of 
these denominations vmist alwayi depend upon the size of the circle. In 
this measure are reckoned latitude, longitude, the planetary motions^ &e. 

f The habit of reckoning by die dozen is well iida^ted to the English 
.fpbathod of reckoning money; articles which v^ere 48. a dozen, being 4d. 
iipiece, 7s. a dozen, 7d. aprece, &c. Points, lines and inches are used in 
jnoasiwing the length of clock pendulums. Hands are used in measuriiw 
jhe height of horses, and fathoms in peaauring depths at jea. ^ 



Ite, \39, 14D. 



r!&duci1o)«. 
1. REDUCTION. 



20 



i 138. Reduction b the method of changing niunben fkon 
one denomination to another, without altering their value. (40) 

J I. In J&4 Ss. 6d. Sqrs. liow nany -farthtugsl 

£, fl a ora- ^' i£2«=20«. there are 20 times as many shiUiiM 

4 8 ^ 3 "* ^^'^ *^ pouads; we therefore multiplT the 

pounds by 20, and to the product, '80s. join tbe 8s.. 
making 88s. Then beoaoee ls.=Bl2d. there are 12 
limes as many peace as there are shillings; we there- 
fore multiply the 88s. by 12, joining the 5d. to tbe 
{iro^uct, and thus find £4 8s. 6d.=];061d. Again, 
ju ld.s4qr. we multiply the pence by 4, joining the 
9m, to tlie iproduot, and thus find £4t 8s. Qd. 3qr.» 
4247 farthings. This process is called lieduciUm 
Detewdingt'hecauBe l^ it nnmbers of a^iigher deno* 
inination are^'brou|fht into.a4ow<er denominactifOO. 




4247qr. 

' S. In 4247 farthings, lioir mmiHr pooKlsl 
A \ I2d7 ^* ^^ takes 4^r. to make 1 |>enny, fhete are eWdentlf 

^ many.penoe in 424Zqr. as there are times 4 in that 

■ONiAAi ««« number. We therefore divide tw 4, and the quotient 
12 ) lObl— 8qr. ^ j^jgj J ^^j 3q^ ^^^ yj^^^ ^ j^ ^^^^ j^ peace 

4» , A V a , o KA to make Is. there win be as many shillings as there are 

« 1 0)».l »— W- times 12 in 1061=x88s. 6d. Again, as ft takes 20s. te 

x>A a. make jCl, there will ht as many pounds as there are 

** *• times 20 in 58a.« ^£4 ^. Thas we find 4-M7of.=» 

X4 8b. 5d. Syr. This process is called RtdueUon Ateendingf becanse 

•by it a lower denomination is brought into a higher. By these examples 

at will be seen that Reduction Ascendiiig and Descending mutually prove 

«acli other. 

As a process simflar to the above may lie employed mllM 
reduction of time, weights and measures, as weu as moneys, 
It may he stated in the following general terms: 



]^. ^REDUCTtOH DeSCXHDING. 

• 

RVI.E. — Multiply tbehadft- 
est denomination by that 
Aumber which it takes of the 
next lower to make one in 
the higher, adding dik num- 
ber, if any, of the lower de- 
nomination; and so proceed 
to do, till it is brought as iow 
sm th^ question tequirea. 



i 



140.-^RkJ>U«TIOV ASCKHDIIICI. 

Rule. — ^Divide the lowest 
denomination bj the number 
which It takes or that to make 
one in the next higher deno- 
mination; and so continue to 
do, tifl you have brought it 
into tluQ denomiDation ie« 
quired. 



u 



IlEOUCTION. 






1* 



QUESTIONH FOIL PRACtlCfi. 

Englisk Money. 



1. In £65 4s. 6d. 2qr.how 
9nany farthings? 

S. In £1465 14a. ScLliow. 
tnany farthings? 

S. In 4^47 48. how many ' 
thiilings? 

4. In $9 guineas, at 28a. 
%X}^r rr>any farthings? 

b, in 40 guineas^)0W'inany 
4[iounds ? 



1. In 6361 8qr. "how 3iaBy| 
pounds? 

it. In 14070dS2qr. how manyj 
pounds? 

d. In 286s. liow many dol-l 
Ian? 

4. In S8976qr. how many 
guineasi 

5. la JS&6 "how many gui- 
neas? 



Time. 



1. In 4d. 22h. 4m. 208. how , 
many seconds? 

2. How many minutes in a 
year? 

3. How ^Dany hours in a' 
'Ccnciiry? 

Troy Weight. 



1. hi 425060s. how manj 
days? 

% In &.2.5960in. how many 
yeais? 

8. In8766€0h. how many 
^senturiesi 



1. In 131b. liow many 
gprains? 

2. In 221b. 6oz. lOpwt. how 
many grains? 



1. In 74d80gr8. how max^ 
pounds? 

2. In 129840gr. how many 
pounds f 



Avoirdupois Weight. 



1. In 4 tons how many 
ounces? 

2. InTcwt.-S<ir. how^nany 
dramfi? 

8* In 1961h. how mai^ 
•ounces? 



1. In 143360OZ. bow many 
pounds^ 

2. In 322208 drams, how 
many cwt,? , 

8. In 8a86oz. how many 
4 ponndsi 

Long MeasAire. 



1. In 26 rods how mavgr 
yards? 

26 As 6i vds. make 1 rod, 

8| =*5jS we multiply the rods i>v 

— ~ 5^. To render the nout- 

130 tiplication by i iBoi>e 

130 easy, w« reduce it to, 

decinfib,(180)aiidth«ii 

143i>yd. prooaed asiaileeiiiiaU. 



, 1. Jn 143 yards how many 
lodsf ♦ 

Here we reduotl 
5.5)14S.0(^d. to a decimal, as be- 
ll^ fore, and divide as, 

' in deciinab,<128). 

336 Whenever « fra^ 

•380 tioa occtirs, it ouy 

— — Jm chanfed to m 

decimal, and im4 



fs^.iio. 



tlJEDUCTION. 



IS 



2. In 3^ liiiles ho# many 
^eet? • ■< 

2. In 47 m. 5 fu; 16 rd; 13ft. 
•fi*in, how many inches^ 

4. How many inches roun^ 
the earth? 



it. In 15840 ft. bow many 
miles.^ 

3. In S0208SS in. how ma- 
ny milefr? 

4. hi 1578424320 in, how 
many degrees? 



Cloth Measure. 



1. In 59 yds. how many 
%ails? 

2. In »e2E, E. 2 qr. Tiow 
*many hails? 

8. In 576E.F.li6w«aany 
quarters? 

S^Juare Measure. 



1. In 944 nails how many 
* ? 

2. In 7248 nails how many 

E. ells? 
8. In 1728 qr. how many 

F. plls?. 



1. In 1500 acres how many 
eods? 

2. In a townsliip 6 miles 
square, how many acres? 

8. In 24 sauare yards, how 
flcuiny inches? 



1. How many inches in 2 
cords of wood? 

2. How many inches in 27 
solid yards? 



1 . In 24000 rd, how many 
acres.? 

2. In 23040 acres how ma- 
ny miles? 

3. In 31 104 in. how Mar\y 
square yaxds? 

Solid Measure. 

1. H6w many cords in 
442366 solid inches? 

2 In 1259712" in. how 
many yards? 



Wine Measure. 



1. In 178 hhd. how many 
jjints? 

2. In 5 pipes how many 
Ijills? 



1. In 89712 pt. how many 
hogsheads ? 

2. In 20160 gills how many 
pipes? 



Beer Measure. 

1, In 8 barrels how many ! 1. In 2304 pts, how many 
pintii? I barrels? 

2. In 14hlid. how many 2. In 3024 qts. how many 
nuurts? .^ , hogsheads? 

Dry Measure. 



1. In 9 quarters "how many 
pints ? 

2. ReduccS6bu.3pk.6qu. 

\ -Qu 'to^pintSi. 



1. In 4603 pts. how many 
quarters? 

2. Reduce 2349 pints to 
bushels 



46 



RKDtyCTlON. 
Ciicuiar Measure. 



141, ao 



1. In 6 fignf how many 
iriinntes? 

«. In 4T fl8f 15" how many 
•econds? 



1. How many signB in 
10800 minutes? 

ft. In 170695" ^ow many 
degrees'^ 



REDUCl [l>N OF DKCIMALS. 



141. 1. Reduce 4 ounces 
to the decimal of a pound. 

4oz.=-^ lb. As 1 lb. is 
i6)4.0(.25 16 oz. 4 oz. are 
32 ^of a pound, 

and ^^ reduced 
to a decimal, 
(130) 19 .25 of a 
pound. 



80 
80 



24 



2. Reduce 3 inches to the 
decimal of a yard. 
12)3.0(,25 3inches=^of 
a foot, and A- 

B=0.25ft. and 026 
ft. are reduced to 
* yards by dividing 
8)0.2500 itfm by 8, (140). 
' The sign -^ denotes 

that more decimal 
'*^^ figures may be had 
Ans. ija adding more ci- 
phers. 



60 



0.0833+ 



3. Reduce 8 hours 24 min. 

to the decimal of a day. 

60)24. 24m.=?4h.=0.4h. 

— then 8h. 24m.==8.4h. 

^^)^:^ and 8.4h.==,-|^d.= 

o.3od. ^-^ ^^ ^ ^^y- 



149. 1. How many ounces 
are 0.-35 of a pound? 

Pounds are reduced to 
onncm by multiplication, 
(189) and .25 lb. multi- 
plied by 16, tlie oimces 
in a pound, the product 
(122) is 4 ounces. 



.25 

16 

150 
25 



0.0883 
8 

0.2499 
12 



OS. 4i00 

2. How many inches axe 
0.0833+of a yd 

Yards are reduced to feet 
by multiplying them by 3, 
and feet to indbes by mul- 
tiplying by 12, (189.) 
Htire It will be seen, by 
comparing this with the 

example at the left band, 

2.9988 that there is a loss of 12 
ten thousandths of an iDch, 
on account of the decimal being in- 
complete. 

8. In 0^5 of a day, how 
many hours and minutes? 

To reddce d»\'8 to 
hours, we multiply 
by 24, and 'the pro- 
duct is 8.4 h. and 
.4 multiplied hy €4) 

Siv«s 24 minutes; 
len 0.86 d.^8 b. 
84.inio. 



0.85 
24 

TJo 

70 



h. 8.40 
60 



m. 24.00 



The above method?" of <;}rnngitig decimal* to integers of a different de- 
,«e«a«»ation, and the reverse, areteUUed th« Reductionof Uenimals 




143, 144, 145. 



REDUCTION 



4f 



143. To reduce compound 
inuinber*' to decimals qf the 
higheii denominatioti. 

Rule. — Divide the lowest 
denomination (annexing one 
er more cipher, as shall be 
found necessaEry) by the num- 
ber which it takes of that to 
make one of the next hi^er 
denoniination,( i26)and write 
the quotient as a decimal of 
the higher; divide this higher 
denomination by the number 
whkh it takes to make one 
8tiH higher, and so continue 
to do till it is brought to the 
decimal required. • 



144. Th/hid the value of a 
decimal in integtirs of a lower 
denominalion. 

Rule. — Multiply tlie deci- 
mal by that number which it 
takes of the next lower deuo- 
mination to make one of the 
denomination in which the 
decimal is given, and {Yotut 
ofif as in the multiplication of 
dechnals.(122) Multiply th^ 
decimal part of the product 
by the number it takes of the 
next lower denomination to 
make one of that, and «o on; 
the several numbers at the lefi| 
of the decimals will be tht 
answer. 



ClUESTIONS FOR PRACTICfir. 



1. Reduce 3 yards, 2 feet, 
and 9 inches to the decimal 
of a rod. 

12)9.00(0.75 ft. 

3)2.75(0.9166 yd. 

5.5)2.9166(0.5303 rd. Ans. 

2. Reduce lOs. 3d. to ihe 
decimal of a pound. 

3d.=Vir8'='^-^*- *^<* 
10.258.= *J#»I.=0.6125/. 

3. Reduce 3qr8. to the de- 
cimal of a shilling. 

4. Reduce 12s. 9d. 3qr. to 
fhe decimal of a pound. 

145. In computing interest, it is' common to consider 90 
days one month, and 12 months a year. 



1. Reduce 0.5303 rod tp 
yards, feet and inches. 

0.5303X5.5=2.9I665yd. 
0.91665X3=2.74995ft. 
0.74995X12=8.9994in or 
2yds. 2ft. 9in. nearly, Ans. 

2. In 0.5125/. how man; 
shillings and pence? 

3. What i» the value o 
0.0625s.? 

4. What is the value Oi 
0.640625/. in integers? 



Reduce 8 months 21 days 
to the decimal of a year. 
21d.»fiin.s0.7iti. mad 8m. 

Si.^»0.725yir. 



Reduce Q.725 year t0 
months and days. 

0.725X12-=8.7mo. and ^ 
0.7X30»:=21d. 



4B 



COMPOUND NUMBERS. 



146, 147, 148; 



2 17 8 
15 8 

10 4 


4 13 3 Am. 


4 


13 3 proof. 



8. ADDITION. 

146. 1* A Mnon gave £2 178. and 8d. for a load of hay, £,1 S», Sck 
for 5 baebeli of wheat, and lOi. 4d. for a load of wood; what did thk 

whole cortl . , , ' , , 

As we may very evidently add pence to pence, shillinge 
to sbiUJDgs, &c. we write down the numbers so that pence 
■hall stand under pence, shillings under shillings,, and so 
on. We then add the pence, and find their sum to be 
15d. but as 12d.=:ls. I5=ls. 8d. We therefore %vrite 
down Sd. under the column of pence, and reserve the Is. 
to be joined witli the shillings. We now add together 
the shillings, which, with the Is. reserved, amount to 33s. 
=£1 13s. we therefore write 13s. under the column of 
ihiilings, and reserve the £1 to be^ joined with the pounds. Lastly, wo 
add the pounds, and joining tlie £1 reserved, write the amount, £,4, un- 
der the eolunm of pounds ;• and thus we find the whole cost to be <£4 ISb>> 
id. The above process is called Compoand Addition. 

COMPOUND ADDITION 

147. U the uniting together of several compound nujmbers 
into one 8um.^48) 

RUtR 
' 148. tlace the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomin^ation, and carry 
for diat number which it takes of that denomination to make 
1 of the next hi^er, writing the excess^, if any, at the foot 
of the column, rroceed with each denomination in the same 
way, tUl you arrive at the last, whose amount is to be set 
down as in Simple Addition. 

Proof. -r>The same as in Simple Addition. 



ff 



QUESTIONS FOR ?RACrriCE. 



ENGLISH MONEY. 

£ 8. d. or. £ s. d. 

47 7 6 2 48 10 m 

8 9 4 3 13 16 4i 

15 13 9 1 19 64 



I 



' 


mo. 
8 
8 
5 


w. 
8 
1 



TIME 

d. h. m. 
3 23 41 
6 15 10, 
19 57 


yr. d". h. m. 

6 320 21 17 
17 100 7 49 

4 ^2285 


■ 





TROY WEIGHT. 

lb. oz. pwt. gr. lb. oz. pwt. rr, 

17 3 16 15 14 10 18 20 

13 2 19 16 13 10 17 

15 6 10 a 27 10 4 23 



AVOmuUPOIS WEIGHT. 



T, cwt.qr. lb. oi. 

2 16 1 15 8 

2 12 2 10 7 
1 7 8 5 13 



lb. oz. dr. 

15 16 15 

8 12 1& 

4 10 IX 



J«H I 



!#' 



COltPdCKD IftfttBERS. 



49 



LONG MEASURE. 



IM. 6i. nf. ft. in. 

SI 8 M W 7 

18 7 36 9 4 

S8 6 12 14 9 



dee. mi. (ii. rd. 
ir>8 67 7 26 
l!^ 53 G 14 
101 40 34 



CLOTH MEASURE. 



^ % 



112 
SIO 



r. na. 
3 
2 S 
I 2 



E. E. or. n&. 

18 4 2 

26 2 3 

10 3 2 



SQUARE MEASURE. 



acr. roo. rds. 

56 S^ 37 

39 2 28 

75 1 18 



rds. ft. in. 

36 179 1^ 

19 235 63 

12 111 141 



SOLID MEASURE. 



ieor. ft. in. 

18 120 1015 

24 80 159 

40 116 1000 



yd. ft. in. 



79 
43 
17 



22 1412 

17 587 

249 



WINE MEASURE. 

hhd. eal. qt. t. p. iibd.*ffal. qC 
39 62 d 4, 1 1 %7 ^2 



16 27 1 
,35 15 2 



5 1 41 1 
3 1 19 3 



BEER MEASURE. 



ba. |T^. at. 

4 13 2 
3 29 



'• s"- 3^1 



faikl. 

49 

76 36 3 

93 17 1 



DRY MEASURE. 

or. bu. pk. qt. bu. pk. jot. pt 
87l4 36071 



4 6 3 7 
16 4 2 6 



18 
10 



3 
14 1 



CIRCULAR MEASURE. 



26 
17 
12 



17 
49 
35 



// 

18 

06 
24 



s. 



,r 



2 10 45 SO 
4 tB 

3 24 



90 ov 

M 10 



If a man parchase a yoke of 
oxen for £15 59* 8d., four cows 
for £20 10s. ^., and a hcnrse 
for £26*1 vfhBt did they all 
e90t ^ Ans. £(>1, 168. 2d. 

The floor? of 4 rooms in a 
certain house cover 5rd. 34in. 
of land; the n?niaining room 
Ird. 1yd. lit; and the walte 
a^d chimney cover 2rd. llin. ; 
how much land does the whole 
keuse oeeupy ? 

JlM Ad. Jyd. lit 
5 



\ 



A certain field hasr four sidesi 
whose lengths are as follows: 
4ch. 271in. 5ch. IDlin. 4ch. 
501in. and 6ch. 41in. ; what is 
the distance round it ? 

Ans. 20 ch. 

What is the weight of 3hhdi 
of, sugar, the first weighing 
lOcwt 201b.; the 2d, dcwt. 
Ifr. 15oz. ; and the 3d, Hcwt 
liab. 14dr. ? 
Ana. 1 VXQ, \ft cw\^^ ^sj.n '^^ 



so 



SUBTRACTION. 



149, 100, m 



£ 8. d. 

4 12 3 

3 7 6 

Oain 1 4~9 

Proof 4 12 3 



• 
149« 1. A person boofffat a cow for £3 7s. 6s., and sold it for £4 lis. 
Sd., how mnch cud he gain 7 

We write the less number under the^ greater, soi that 
pence shall stand under pence, shillings under shfl- 
lings, and pounds under pounds; we then begin al 
the riglit hand, but as we cannot take 6d. from 3d., 
we borrow from the 12s. ls.rr:12d., which we join with 
the 3d., making 15d., and then 6d. from Ida. leaves 
9d., which we write under the pence. We now pro- 
ceed to the shillings, but as we have borrowed Is. num 
12s. we call the Izs. lis., and 7s. from Us. leaves 4«., 
and laMlj, £3 from £4 leaves £1. Thus we find tliat he gained £l 4fi. 9d. 
The above process is called Compound Subtraction. 

COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, m 
M to find the difference betwees them. (42) 

RULE. 

I 

151. Write the less number under the greater, bo that the 
parts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over: proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the 
upper number as will make a unit of the next higher denomina* 
tion, remembering to diminish the number in the next place ia- 
the upper line by 1. 

Proof. — ^The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. 
ENGLISH MONEY. TROY WEIGHT; 



£ 8. d. 
Borr. 149 10 8 
Paid 86 12 4 



jC 8. d. or. 
791 9 8 1 
197 16 4 2 



Due 62 18 4 



d. h. m. a. 
n 13 27 19 
12 16 41 35 



TIBIE. 

Tf. d. h. ra. 

12 125 17 4 

4 204 16 12 



•«■ 



lb. OZ. pwt. ST. 

440 5 15 20 
60 8 19 12 



lb. OZ. pwt gf 
27 8 12 To 
19 4 16 19 



AVOIRDUPOIS WEIGHT, 

lb. OZ. dr. to. cwt. qr. lb. ox. d*. 
84 10 8 9 11 3 19 4 It 
76 14 9 3 12 1 20 9 r 



^^ 



MM 
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COlflPOUND NTJMB£RS. 



51 



LONG MEASURE. 

yd ft. in. deg. mi. fur. rd. ft. in. 
25 2 10 3& 40 3 22 8 7 
16 1 11 17 45 1 37 9 3 



25- 

19 



CLOTH MEASURE. 
£. E. 



f 

1 



na. 

2 

3 



432 
177 



3 



na. 
1 

2 



SQUARE MEASURE. 

acr. ro. rd. ft. rd. ft. 

29 3 10 156 25 28 

24 3 25 158 19 105 



in. 

110 

101 



SOLID l^IEASURE. 

«or. ft. in. yds; ft. in. 

264 105 1101 79 22 927 

146 115 1640 22 25 1525 



A man sold a piece of land 
for £735 lis. 6d., and receiv- 
ed at one time £195 13s. lid., 
and at another, £61 5s. ; how 
much remains due ? 

Ans. £478 12s. 70. 



WINE BIEASURE. 

fal. €|t. pt. es. bhd. gal. qt. pt. 

^48 \ ^0 ^ 63 36 ^3 '^l 

24 3 1 59 42 3 1 



ba. 

27 

19 



BEER MEASURE. 

ga]. qt. hhd. gal. qt 

17 1 120 63 

13 3 60 47 1 



J. pt. 
1 



DRY MEASURE. 



bu. pk. qt. pt. 
n 1 1 
6 17 



t 

4 



bu. pk. qt. pt. 

5 2 7 

6 3 5 1 



CIRCULAR MEASURE. 

O / // a O 



120 
80 



45 
51 



33 

48 



8. 

4 




14 
18 



16 

44 



A person, having (524 yards 
3qrs. of clotii, fiold at one time, 
247yds. 2qrs., and at another, 
114yds.- Iqr. ; how much has 
he left? Ans. 263 yds. 



152. In computing interest, tlie month is commonly reckoned^ 
30 days, and the yeat 12 months. (145) In working the follow- 
ing questions, in place of the months, write the numbers of the 
monUis. (137) 



A note was on interest from 
Dec. 29, 1825, tiU June 22, 
1828 ; what was the length of 
time? 

years, mo. days. 
1828 5 ^ 
1825 11 29 



2 5 23 Ans. 



How long was that note on 
interest, which was given, 1826^ 
January 3, and paid August 1, 
oif the same year? 

Ans. 6m. 28d. 

How long from 1822, April 
21, to 1826, March 15? 

Ans. 3yr. IQmo. 24d. 



M 



MULTIPUCATION AN|> DITI810K* 



tta,vh. 



D^ JUttUfpileation mtt IBiMttlon. 



tSZ* h What wUl 61b. of coflTee 
at If. Ml dqr. per pound ? 

The cost of 61l>. is 



1 



d. 
6 



or. eiddeiitiy 
3 the cost of 



Aas. 9 4 2 



f> times 
lib. ; we 
therefore multiply 
the price of lib. fc^ 
6 J thus, 6 times 3qrs. 
are ISqt.zziM. 2qr., 
write down the 2qr.. 
the 4d. to be jolnea 
We then say 6 



of which we 
and reserve 
wiUi the pence 

times 6d. mre 36d.; and 4d. reserved 
are 40d.=38. 4d., of which wo write 
down the 4d., and reserve the 3s. to 
he joined with the shillings. Lastly, 
we say 6 tunes Is. are 6s., and 3s. 
reserved are 9s., which we write 
down, and the woric is done. 

t. What will 47 yards of doth 
cost at 17s. 9d, per yard 1 

We first multiply 

». A. 9d. by 47, and di- 

17 9 vidinff the product 

47 423dr by 12, find 

I 35s. 3d. to be the 

l2)4S3d. oostof47yd.at9d. 

— — . Again we multiply' 

S5s.3d. Its. by 47, and 

write the partial 

products, which 

are shillings, under 

«|0)83|4s. the 36s. These ad- 

■ ■-■ — ded together make 

A. £41 148. 3d. 834.S., which dii^id- 

ed by 20,|pve i^l 

I4t.; and brining down the 3d., we 

have £41 148. 3d. for the whole cost. 

This method will prevent the neces- 

tiiy 4>f dividing^ this rule into a varie? 

iy of cases. 

By comparing the corresponding- 
ocamples in the two columns, it 
wUt oe seen that they mutually 
prove each other, and this arran^ 
meat prevents the neoessit^r of m- 
s^ning the answers under the i|ues • 
lions, they beuig found in the a^* 
eent quastious. 




1 &4. 1 . If 61b. of coj9ee cost 9*. 

4d. 2qr., how much is that per lb. ? 

If we divide the 

s. d. qr. price of 6Ib. into 6 

6)9 4 2(ls. equal parts, one (^ 

6 those parts must be 

— the price of lib. To 

3 do this we fii^t seek 
12 liow many times 6 in 

— 9s., and >vrite Is. for 
6)K)(6d. tJie quotient. We 

36 then multiply- and 

— subtract as lu Simple 

4 Division. We thea 
4 multiply the remain- 



der, ,33; by 12, adykif 



6)18(3qr. the'4cl.'(lS9), 

18 vide the sum 4/M. by 

— 6, which gives 6d. for 

a quotient, and 4d. 

remain, which reduced to farthings, 

and the 2cirs. added, make ISqrs. 

These divided by 6, give 3qrs. fiar 

the quotient. Thus we find the price 

of lib. to.be Is. 6d. 3qi's. 

2. If 47 yards of cloth cost £4J 
14s, 3d., what is that per yard 7 

More we divide 
£ s, d. the whole j>xice by 
47)41 14 3(£0 the whole quantity, 



20 

47)834s.(17s- 
47 

3G4 
329 

33. ' 
12 

73 
35 

47)423t9d. , 
433 



as before." As 47 
is not contained in 
the pounds, we 
place a cipner in 
ibe quotient aiid 
reduce the pounds 
to shillings, adding 
the 14s. Dh-iding 
83^8. by 47, we 
^t 17s. m the quor 
licnt. The remain- 
der, 33s., reduc- 
ed to pence, and 
the 3d. added, give 
423d., which di- 
vided by 47, i^ve 
9d. in the quotient. 
Thus we find the 
price of one yard 
to be 17«, 9. 



riHIM 
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COMPOUND MULTIPLICA- 
TION 

15S. Is tke metiiiod of find* 
img the amoai^ of a compound 
BiHnber by repeating it a pro- 
posed suiter of times (43). 

RULE. 
157. Write the multiplier 
Iknder the lowest denomination 
of the multiplicand. Reserve 
from each product as many 
units as may~ be had of the 
next hi^ifher denomination, and 
write down the excess, adding; 
the number reserved to the 
next product 

Note. This rdfe Is susceptible 
•^ the same contractions as Simple 
JittltipUcalMMi. 



COMIK)UND DIVISION 
156. Is the method of sepa^ 
rating a^ compound ^ number in- 
to any proposed number of 
equal paits (44). 

RULE. 
158. Write the numbers as 
in Simple Division, and divide . 
the several terms of the divi-* 
dend successively by the divi- 
sor. Should the first term of 
the dividend be less than the 
div^or, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the same with tkte 
several remainders. 

^otE. — 'TMs rule is susceptihto 
of the same contractions a» Simple 
Division. 



QUESTIONS FOR PRACJTICE. 



3. What will 6 cows cost at 
£4 Gs. 8d. apiece? 

4. What will 9cwt of cheese 
cost at £1 lis. 5d. per cwt ? 

5. What Will 28 yards of 
broadcloth cost at ISs. 4d. per 
yard ? 

6. What will 96 quarters of 
rye cost at £1 Sis. 4d. a qr. ? 

7. What will AT^jBxds of 
•cloth cost at 17b. 9d. a yard ? 

8*. How many yards in 17 
pieces, each containing 29yds. 
Sqrs.? 

9. What wai 94 pwr of 
ttdeldngs cbstat 12s. 2d. a 
pair? 

10. What will 512 bushels 
btwheiisi' cost' at 5s; lOd. a 
bushel ? 

jtl. IfiiL6ptt]ldfteBd0«Bt2 
tht. 3tf^t4oM6tin one We^&v 

w|Mki? 



a If 6 cows cost £26, how 
much is that apiece ? 

4. If 9cwt. of cheese cost 
£14 2s. 9d. how much is that 
per cwt ? 

5. If 28yds. of broadcloth 
cost £27 Is. 4d. what is that a 
yari ? 

6. If96qrs ofryecost£112, 
how much is Uiat a qr. ? 

7. If 47yds. of doth cost 
£41 14s. 3d. what is that & 
yard? 

8. In505 yd. Sqr. how many 
pieces of 29yd. 3^ each? 

9. If 94 pahr of stoekiafpi 
cost £57 3b. 8d. what ie tfattt s 
pair? 

10. If 512 bushels of wlieal 
cost £149 6s. 8d. what is that 
a bushel? % . 

11. If a sptB of hones eail 
68ba. 9pk. ofoats in 95 weal* 
faow: aneliir thafe* wMk? 



H 
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MISCBLIaANEOVS. 



159. 1. How roaii]r«eeondB 
H 38 TMUM of aeSd. 6h. each? 

Ans. 88a6]S2800. 

3. How many seconds from 

fhe birth of Christ to the end 

of the year 1824, allowing 

365d. 5h. 48m. 57s. to a year ? 

Ans. 57559853088. 

3. How many seconds in 8s. 
lU? 14' ae" ? Ans, 908066. 

4. How many inches from 
Montpelier to Burlington, it 
being 38 miles ? 

Ans. 3407680. 

160, 5. Three men carried 
in 91bu. of potatoes in baskets ; 
one carried Ibu. !S^k. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
times did they go ? 

t bu. Spk.=:6pk. As they alto- 
1 1>U- = 4 gether carried 13 
3pkc=3 pks. each time, 
— they evidently 
13pk. we»i as many 
time& as there are 
tunes ]3(in91bu. 
after being re- 
duced tojpecks, 
i. e^) i» 364pks., 
which we find by 
dividing, to be 28 
times. Hence 



91 

4 

13)364(128 Umes 

104 
101 



ed to the same denomiimtiofl^ 
and add them together lor a 
divisor-^the quotient will be 
the number of times required* 

6. In £33^ how many guin- 
eas, pounds, dollars and shil- 
lings, of each an equal num- 
ber ? Ans. 13. ' 

7. A person wishes to draw 
off a hogshead of wine into 
gallon bottles, two quart, quart 
and pint bottles, of each an 
equal number ; how many must 
he have ? 

Ans. 33 bottles of each kind^ 
and 9pts. over. 

8. If 4 men spend each 14s. 
Id. at a tavern, what is the 
whole biU? Ans. £2 168;4d. 

9. What will be the weight 
of 13 silver cups, each weigh- 
ing lib. loz. Ipwt 30 grains ? 

10. What will 700 bushels 
of potatoes cost, at Is. 3d. a 
bushel? Ans. £43 358. 

11. How much wood in 37 
loads, each containing 1 cord 
18ft. ? Ans. 30cor. 103ft. 

13« If 4 men spend at a Uir^ 
em £3 16s. 4d., what mast 
each pay ? 

13. If 13 silver cups weigh 
131b. loz. 3pwt, what is toe 
weiffht of each cup? ' 

14. If TOOdu. of potatoes eost 
£43 15s.. what is that a bush- 
el? 

15. If 37 loads contain 30 



When it is required to find 
now many times several quan- 
tities, taken one of each at a 
time, may be had in a given 
<^antity ; t cor. 103fi. of wood^ how mueh 

Ru£iE.^«r-Rediice the given | io each load ? 
quantity to the lowest denom* 6. If a. person travel 33rd. 

Hiation mentioned for a divi- , ^^ lOf^in^ m a minute, how 
dead: reduce one of each of | ht waM bft go, at that rato» 
the other qaantitio(ijiHntiQn*iB 3 hours? 



lOfti 



MISCEtLAltCOUS. 



6ft 



17« K ^ man drink a pint of 
nun a day, how much will he 
drink in a year? 

Ans. 45gal. 9qt Ipt 

18. How many barley corns 
wlH reach round the world, 
soppoidng it to be 25020 
miles ? Ans. 4755801600. 

19. Divide $120 amonff 4 
men, so that the shares shall 
be to one another as 1, 2, 3, 4. 

Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, must a man take 
in going from Burlington to 
Boston, it being 190 miles ? 

Ans. 401)280 steps. 

21. If a person travel 12mi. 
28rd. in 2 hoifrs, how far does 
he go in a minute ? 

S^. How many lots, each 
eontaining three quarters of 
an acre, are there in a square 
mile? 

Ans. 853 lots, and 40 rods 
over, - 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and 2 quarts, of each an equal 
number, how many must he 
have ? Ans. 144 of each. 

24. There are three fields, 
one containing? acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 
over. 

25. In 172 moidores at 36s. 
each, how many eagles, dol- 
lars and nine-pences, of each 
an equal number ? 

Ans. 92 of each, and 68 
nine-pences over. 



26^ In 470 boxes <tf *o)M 
each d^b., how many cwt r 
Ans. 109cwt Ciqn. 121b. 

27. If cigars cost olie and & 
half cent each, and a person, 
smoke 3 cigars per day, hoir- 
much will it cost him for cigars 
during the mon^ of January, 
February and March, in a 
common year? 

Ans. 405 cents, or $4 Acts. 

28. What is the difference 
between six dozen dozen and 
half a dozen dozen ? 

Ans. 792. 

29. What is the difference 
between half a solid foot and a 
solid half foot? 

Ans. 646 inches, 

30. A note was on interest 
from March 20, 1819, till Jan. 
26, 1824 ; what was the length 
of time ? 

^ns. 4yr. lOmo. 6d. 
31« Divide £7 among 8 men 
— give A. 8d» more than B.^ 
and B. 8(1. more than C. &c. ^ 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 50, and 
by C at $72 25; what is the 
average judgment? 

A. 1 ^60 

B. 1 6&50 The average in thif 

C. 1 72 25 ease is. evideBUy 
•— — ■ fuund bv dividing Um 

3)201 75 sum of the severaA 

' judgmeuts . by the 

Ans. j^67 25 uuntber of a^pralsen. 

33. M, N, O, and P apprai». 
ed a ship as follows, viz. M at 
$6700, N at $9000, at $8750 
and P at $7380; what is the 
average judgment? 

• . Ans, $7951 50 



M 
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94. Itt5SI060P cubic nchcs, 
koir mttDy cords of wood ? 

Abb. 25 eerds. 

35, A and B wishing to swap, 
homes, and disagreeing as to 
the conditions, referred the 
matter to three disinterested 
persons, X, Y, and Z, whose 
judgmentB were as follows, viz^ 
X said A should pay B $8, and 
Y said A should pay B $6; but 
% said B. should pay A $5; 
what is the average judgment? 
Ans. A must pay B $3. 
jL o In the exchange of 

Y 1 vn ffn articles, where the 

Y 1 ^ 6 i«^P««»^ «^ *hc ref- 
Z 1 5 ^^'^^^^ '^^ partly on 
, _„,...._.._ oxie«ide of the equal- 

»-.r «' K lA ity between them, 

14 B *"^ p^^ly **» ^^ 

5 A other, suotract one 

^^ fide from the other, 

«\o/« A». simI divide the re- 
5)yt3 Ans. ^jj„j^,gr jjy th^ „„^. 

ber of referees for the average judg- 
ment. " y • 

96. C and D,;f^hing to swap 
fkrms, referred the subject to 
O, P, Q, and R, and agreed to 
•bide their judgment, which 
was as follows, viz, O sud C 
riiould pay D $70 ; P said C 



should piiy D $100 4 and Q 
said C. should pay D $55; but 
R said D should pay C $95} 
how was the matter settled? 
Ans. C pays D 950l 

37. What is the weight of 
4hhd. of sugar, each we^ffaiaf 
7cwt 3qfs. 191b. 

Ans. 31 cwt. Sqr6» 20ib. 

38. Three men an4 2 boys 
hoed 30000 hills of com, and 
each roan hoed two hills while 
a boy hoed one; how- many 
hills were hoed by each man, 
and how many by each boy ? 

Ans. Each man hoed 7500, 
and each boy 3750 hills. 
3X2+^^=® I>ivisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
wlmt is each man and woman's 
share, a man's shave being 
double that of a woman ? 

Ana S $65.1 ll=:wom^ share. 
'^' ) $130.222=maa'e share. 

40. Two places differ in Ion- 

fitude 31** 37' 3" ; what is ^eir 
ifference in\reckoning tima 
allowing 15^ tp make an hourr 
Ans. 2h. & ^'. 
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REVIEW. 



- 1. Wiutp are nmnbevi called 
SOMpound, or compl«z 1 

t. Bj what mte the operations 
performed by compound nambcn 
rtffulatedT 

3. R»peat the t«ble of Federal 
moneyji-HDf English money. 

4. What are the names and val- 
HM of fhe cofaks of the United 

States T 

A. What are the most common 
fereign coinet what their several 
vmloesf 

jf. What ii te table of lime ! 



7. How IS the year eomrnonly di- 
vided 1 Repeat the number of days 
in each month. 

.8. What is meant by leap year I 
How may we know whether a year 
is leap year or not ? What is meaiS 
by old and new style T 
Let the pupii Ae ^ueHitmed in Hki 

manner renttttng tke other .1th 

hUa. 

9. What is Reduction Y Of Ivm 
many kinds is it Y 

10. What ii Oie rule ftir 
taooDesctndiagl Aswnlivf 



WU 16S. 



PKm CENT. 



5f 



] 1. What is tbe method of proof 
hk each t 

12. How would you proceed to 
muitipjy by 5J ? to divide by 5^ ? 

13. What IS meant by iteduction 
of Decimals ? 

. 14. How woukl you proceed to 
find the value of a aecimai in inie- 
jgers of ajower denomination T bow 
to reduce compound numbers to de- 
cimals of a higher denomtnatioii t 

1.5. How many days are com- 
mouiy reckoned to a monlh, in com- 
pntiug interest ? ( 145) How are 
days and months reduced to a deci- 
mal of a year ? ^ 

16. What is Compound Addinon ? 
■^hc Rule?--Proof? 

17. ^Vliat is compound Subtrac- 
tion ?— the Itule .'—Proof? 



18. If you wi^ to sabtraei on* 
date from another, how would jov 
proceed ? (152) 

19. What is Compound Blidt»> 
plication ?— the Rule ? What is 
Compound Division ? — the Rule t 
What relation have tliese two rules 
to each other? Of what contrae«< 
tions are these rules susceptible f 

20.' What arc the scver^con trac- 
tions of Simple MultiplicaMb ? (90, 
91, 9-2, 93,)--of Division ? (108, 109, 
110,111.) 

SI. what is meant by a simpio 
number ? What is the distinction 
between a simple aud a compound T 

22. How would you proceed to 
take quantities of several denomi- 
nations, each an equni number of 
times, from a given quantity ? 



SECTION Y, 



PER CENT. 



161, Per Cent is a contraction of per centum, Latin, sigiu- 
fy'mg by the hundred, and implies that caIculatioQ3 are made hj 
tl*e huadred. Per Annum signifies by the yean 

ANALYSIS. 

162. -If I lend a neighl)or 25 dollars for one year, and he allow ma 
6 cents for the use of each dollar, or 100 cents, how* much must he pay nw 
m the whole at the end of the year ? 

"'' If hr pay G ccntsrr.OG of a dollar (132) for the use of 100 

cts. pr 1 dollar, he must evidently pay 25 times .06, or (iWlf 
.Of) limes 25z=^1.50 for the use of 25- dollars. Hence, 
25-f-1.5()=r26.50 is the sum due me at the end of the year. 
7to ^25 is called the principal^ the .Cfi is called the raU 
per cent., the ^1.50 is called the inteffst^ and the $^.¥> li 
S(>^ j called the oiTumti/. , Hence the following* 

DEFINITIONS. 
163. interest is a premium allowed for the use of money« 
The auih of money npon interest is called the principal. 
The riUe is the per cent per annum agreed on, or tl>e intereol 
b( om doU^r for quo yesjr, ^xpress^d d^PbQaUyt 



.OG 

1.50 

25. 




58 SIMH^E INTSltEST. 164— Ml 

The principal and interest added together are called the 
amount. 

Interest is of two kinds, SimpU and Compound, 

164. The rate per cent, is expressed in hundredths of a dollar. Deci- 
mals ua the rate below hundredths are parts of one per cent. The rate of 
interest is generally established by law. In New-Eudand legal iuterest b 
6 per cent., m New- York 7 per cent., and in England 6 per cent. Wheit 
Ike rate is not mentioned in this work, 6 per cent, is understood. 



SIMPLE INTEREST. 

165. Simple Interest is that which is computed on the prin* 
eipal only. 

FIRST METHOD. 

ANALYSIS. 

166. 1. What is the interest of 538.12 for 2 j-ears, 8 months and 91 
days, at 6 per cent, per annum ? , 

Malliplying the principal by the rate gives the in* 

538.12 terest rofone vear, (162) and the interest for one 

.06 year multiplied by the number of years, is evidently 

. the interest for ine whole time. Twenty-one daya 

52.2872 are «a of a inonth=0.7, and 8 mo. 21d.z=8.7 mo. 
2 726 •* " 

But months are 12lhs of a year, hence 8.7m.=A-X 

114360 mo.=0.725 year (142), and 2yr. 8mo. 21djz:S.75S 

45744 years ; we therefore multiply 2.2872, the interest for 

160104 ^^^ y^^r ^y ^-7^7 the number of years, and the 

4^44 product, $ 6^3St, is the interest for the whole tinM. 

- Hence, 

$6.2326200 

167. Jh compute the interest on any sum for etny Hme, 

Rule. — Multiply the principal by the rate expressed as a 
decimal of a dollar, and the product will be the interest for onm 
year. Multiply the interest thus found by the number of years, 
< reducing the months and days, if any, to the decunal of a year) 
(145) and the product properly pointed (106, 116) will be the 
interest required. 

Note.-— In solving the following questions, the decimal of a year, i^^wa 
K has net termuiated sooner, has been carried to four places of ngurety 
and that will give the interest sufficiently correct for common practiep. 
When great accuracy is reqwred, find the number of days in the gives 
months and days, and divide these by 365, the number of days in a year/ 
MmI the ouotlept will (>• the true decimal of a year. 




W7. 



P£K CEKT; 



5"! 



QUESTIONS FOR PRACTICE. 



8. What is the amount of 
tl75.62 for one year and six 
months, at 6 per cent. ? 

175.62 prin. 
.06 rate. 



10.5372 one yr. int 
1.5 time. 

. The decimals 

526860 helow mills are 

105372 omitted in the 

— — — answer to this 

Int 15.80580 and the follow- 

PrL 175.62 ing questions. 

Ans.191.425 amount 

3. What is the amount of 
$10.15, on interest 12 years at 
6 per cent? Ans. $17,458. 

4. What is the interest of 
$48,643 for 2 years at 6 per 
cent? Ans. $5,837. 

5. What is the interest of 
$225,755 for 3 years, 8 months 
ajad 10 4ays, at 6 per cent ? 

Ans. $50,041. 

6. What is the interest of 
$213i23 for 3 years and 12 
days, at 10 per cent ? 

Ans. $64,679. 

7. What is the interest of 
$1600 for 1 year and 3 months, 

' at 6 per cent ? Ans. $120. 

8. What is the interest of 
« $121.11, for 2 years and 7 

Bonllis, at 5 per cent ? 

Ans. $15,643. 

9. What is the interest of 
for 2vr. 8mo. ? 

Ads. $19,868. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 
months, at 6 per cent? 

86.5166 If the principal 
.06 be English money, 

^. the shiBings, pence, 

C5.190996 &c. mustbe reduc- 
1.5 ed to. the decimal 
I of a pound, (143), 

^9549dO then proceea as in 
5190996 Federal money. 
• ■ The interest will be 
Ans. £7.7864-940 in pounds and 
decim^ parts, which mast be re- 
duced to shillings, &c. (144). 

11. What is the interest of 
£1 13s. 4d. for 1 year, at 9 
per cent? Ans. 3s; 

12. What is the interest, of 
£25 for 6 months, at 4 per 
cent ? Ans. 1(>b. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
t)ercent? Ans. $21i249. 

14. What is the interest of 
$240.16 for 3yr. 5mo. Id.? 

Ans. $49,272. 

15. What is the interest of 
$958.54 for 5 days, at 7 per 
cent? Ans. $0,925. 

16. What is the interest of 
$23.23 for 3 years, at 5^ per 
cent? , . 

5i per eent=.055. 

Ans. $3,832. 

17. What is the interest of 
£329 17s. 6d. 2qr. for 3 yeais^. 
7 months, and 12 days, at« 5 
por cent ? £59 13s. Oid. . 

18. What is' the interest of 
$537,246 for 1 year, at 6 pe» 
cent? Ans. $32,234. , 



60 aiUFhK. jHT%%t»*t. i^»— M 

BfiCONB IklSTHOD. 

ANALYSIS. 

16d, 1. What is the interest of 560, Tor 5 months and SI dajrs, at 19 
per cent, per annum ? 

If the mterest of ^1 ^ 12 cents for 12 months^the interest of ;p] f<K> 1 
month will be 1 cent, for 2 jnonths 2 cents, for 5 months 3 cent^— «ud 
generally the number of monw ^tten as so many cents, or hundredths 
of a dollar, will be the interest for that time. AndTas the interest of $1 

for Imo. (=90 da3r8) is 1 cent, the interest for any 

60 {>nn. number ot days is so many 30ths of a cent, or 3ds of 

.657 rate. a mill. In the present example we/M-rite the 5 montlis 

' as so many cents, or hnndmdtlis of a dollar, and dtf 

. 420 viding the. days by 3, find | of them to be 7, which 

300 we write in the place of mills in the multiplier ; and 

- — 560 multiplied by 50.057, (the interest of 51 for the 

5^-420 An9. given time,) the product, S^A2f is evidently the iuteir» 

est of 560 tor that time. 

169. 2. What is the iaterest of $60 for 5 mouths and 21 days, at tf 
per cent, per annum 1 

Since interest at 12 per cent. (168) is found by multipljring by the whole 
Wimber of months and h of the aays, interest at 6 per cent. Dcin^ A of 12, 
may evidtptly be found by multiplying by half the former multiplier, thai 
a, by half tfie months written as cents, and one sixth of the days written 

at the right haiid. In* the present example, half the 
2 ) 60 months is 2^, and if there were no odd days, we 

.028^ should write down 2 cents, 5 mills, or 0.025 for the 

multiplier ', but when there is an odci month and days, 
as in the present case, it is as well to call the odd 
month 30 days, and adding, tlicreto -the odd day^i. 
divide the whole by 6, the quotient (304-21^~aA) 
will be mills. $0.62S^ tlien is the interest of^l for 
51.710 Ans. 6 moiiUis 21 days, and 60 times 50.028J, or 50.028^ 
times GO, (86)=:51.71, is the interest of 560 for the 
same time. To multiply 60 by ^, we take ^ of 60, or divide 60 by 2, and 
m general for the odd days, less than G. we take such part of the maJtipli' 
•BJld as tlie odd days are part of 6. Hence, 

ITQ. To compute iht interest at 6 per ceni. per attnttin upom 

any sum for any twie. 

T 

RuLF. Under the fvincipal write half the even number of 
months, for a multiplier, (pointing them as so many cents, or 
hundredths of a dollar.) If there be an odd monUi, call it W 
days, to which add the odd days, if any, and, dividing them by 
€, write the quotient in the place of mills in tiie multii^ejr.^ 
Multiply the principal by this mtultiplier, and the product, prc^ 
p«rij pointed, (1^) will be the interest for the given time. 

VoTx.-^Odd days less than 6 are to maay 6Uw of a miU, aad to 
ply by tlMM, proceed as follows ; 
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For 1 days=^ divide the multipticanid b^ B 
JFor 2 <« =1= J ft «* « 3 






U 



2 



For 3 «* =f =i 

For 4 « =1=1 «« « « twice by 3 

For 5 <* =|=Jxi ** <« by 2 and 3 

and add the quotient, or quotients, to the product of the prin- 
cipal by half Uie months. 

QUESTIONS FOR PRACTICE. 



3. What is the interest of 
$75, for 4 months and 2 days, 
at 6 per cent ? 



3)76 



1500 
25 



An8.$1^25 



2)215 
.007 

1505 
107 



Here ^ the months is 
.02, and as 6 is not con- 
tadned in tl^e days, we 
write a cipher m the 
place of mills, that the 
quotient, in dividing by 
3. may fall in its proper 
place. There being 3 
decimal places in the factors, there 
taiust be o pointed off in the product. 

4. What is the interest of 
$215 fori month and 15 days? 

Iroo. 15d.=::i5d. ; 6 in 45, 7 times 
and 3 over. 

As there is no 6ven 
numbei^ of months, the 
two first decimal places 
must be supplied with 
ciphers, and 7 must take 

Ans. 51.612 JJ»« P^« *>r™»s. The 
** use of the ciphers is to 

^uide us in pointing the product. 

5. What is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? Ans. $^.643. 

6. What is the interest of 
$137.84 for 2 yeais and 6 
months? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

Ans. $23. 

d. What is the interest of 
$13.41 for 3 months and 16 
days? Ans; $0,236. 

6 



9. What is the interest of 
$49.25 for 3 years, 3 months, 
and 3 days ? Ans. 9.028. 

10. A note for $500 on in- 
terest, was dated Sept 2^ 
1820 : what was due, principal 
and interest, July 29, 1823?, 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 



12 10 7 Time. 

11. What is the amoont of 
$212 on interest for 14 monUis ? 

Ans. $226.84. 

12. A note for $27.55 <m 

interest, was dated Feb. 14^ 
1823: what was there dii^ 
principal and interest, Jan. 20« 
1824 ? Ans; $29.0^ 

13. What is the amotmt o^ 
$87.91 on interest 3 years and 
27 days ? Ans. $104,129. 

14. What is the interest o^ 
$607.S0 for 5 years f 

Ans. $182.25. 

15. What is the interest of 
$655 for 7 days ? 

Ans. $0.7o«. 

16. What is the interest of 
$76,256 for 1 y«ar, 3 months) 
and 5 days ? Axuk, $5.7^ 
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SIMPLi: INTEREST. 
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171. When the interest ts any other than 6 per cent.; first find 
the interest at 6 per cent., of w};ich take such part as the inte- 
rest required exceeds, qi- fulls sliort, of 6 per cent, and this add- 
ed to, or subtracted from, Uie interest at 6 per cent., as the 
case requires, will give the interest required. 

QUESTIONS FOR PRACTICE. 



17. What is the interest of 
$165.46, for 1 year and 6 mos. 
at 5 per cent. ? 

165.45 principal. 
.09 

6)14.8905 int at 6 per cent 
|---2,4817 subtracted. 

Ans, $134068 int at 5 percent 



18. What is the interest of 
$5.98 for 2 years and 8 months, 
at 3 per cent ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 • months, at 8 per 
cent? Ans. $180. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent? Ans. $a654. 



VARIETIES IN SIMPLE INTEREST. 

172. 1. Wbat sum of money will amount to S^\J35 iit 9 meotfa;?, oil 
interest at 6 per cent. ? 

As the amount of ;^l for 9 months at G per cent, is 51-045. the princ^yal, 
which will produce any other amount at the same rale in tlie same time, 
is evidently as many dollars as the number of timed jll.045 is contained is 
that amount, and ^31.3d-^51.Q45=;^30. Ans. Hence, 

I. The time, rat^ and amount being given, to find the principal. 

RnLE. — Divide the g^ven amount by the amount of 5I A>r the given 
dme HAd rate, and the quotient will be the principal required. 



2. The amount for 8 months at 6 
per ceut. was $b^^i what was the 
principd ? Au8. $515, 



3. WHiat principal will amoual to 
5 1700 in 1 year and 3 months, aft 5 
per cent. 1 Ans. j^l600. 



1T3« 1. What principal will gain ^l*^ '^ ^ months at 6 per cent f 
As J^l in 9 months will gain $0.(A5, as many dollars will be required to 

g»iA ^1.36 in 9 monthA, as tlie number of times 1.35 contaiiw 0.045 and 

J1.36-^J0.045=:jJ30. Ans. Hence, 

II. Tke Hme, rate and irUerest being given, to Jind the principal, 

RVLE.— -Divide the interest, or gain, by the interest of 1 dollar for tbt 
given, time and rate, and the quotient will be the principal. 

«. Wbat principal will gain 523 3. Wbal principal will gain 5 100 
ia 8 months f Ans. $515. m I year and 3 months, at 5 per ct Y 

Ans. 51600. 

174^ 1. If 90 doUara gain I dollar 35 cents in 9 months, witaft k th9 
tate per cant. T 
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176. 1. If the iiKcrot am 30 
ddlar aud 35 rests, »^ai is tW tisi 

The interest ob 90 dijUan iar 1 rear at ^ per ooi. is I doEv 
•cents. Now, if ike give* oterest be drrjfXri tmr ike ame 
firiiieipal for ooe jcar, ilw <fintii— w2 erkieait^n- i<r u» 
thai principal was oa i 
the answer. Thenkme, 

IV. TheprtmcifmL, 

VvLX/— Divide the p 
for 1 ycHU* al tke gives 
and dedmal parts. * 

2. IT the mterest oa 675 
at Sn&r cent. bet^MRan, 
Ifae tnnel Aas.8 




DEFINITIONS. 

176. CommiMsion is an allowance of so much per eenL to aa 
agent for transacting business for another. 

biauraii/ee is a contract by which caAain persons, ot compa- 
nies, agree to make good losses of property by fire, stonDB, d&c. 
in consideration of the payment to' the^ insurer of so much per 
cent on the value of the property insured. 

Premium is the sum paid by the owner of the property for 
the insurance. 

The written contract of insaranee is -called a poUcy. 

The policy should always cover a sura equal to the estimated 
value of the property insured, together with the premium ; that 
is, a policy to secure tlie payment of 100 dolUxs at 2 per aent 
must be made out f^r 102 doUanu 



94 NOT&» AND RONIMS^. 1?7,. IK 

RULE. 
^77. Itltfl^Iy the sum on commission, or insurance, by the 
late per cent,^ and the product wi)l biS the Qommission, or 
premium (162).. 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, how much nuist I allow 
for sellingr 5<^ doUftrs worth 
of goods? 

$5a5X.03=$15.75. Ans. 

2. What is the commission 
^n 827 dolls, and 64 cents, at 
8| per cent ? 

Ans. $20,691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

$738x.005=:$3.e9. Ana. 

4. At Sh per cent, what 
must I allow my broker for 

.purchasing. ^|2525 worth of 
goods ? Ans. $88.37^. 



INTEREST ON NOTES AND BONDS. 

178* The methods of compH^n^ interest on notes and bonds differ in 
different places. Those in i^ost ^neral use are the foUowing: 

i. Find ti^ amount of Oie pnncipal up to the time of payment, and also, 
the amount of the endorsements from the time they were made up "to the 
time of payment : deduct the latter from the former, and the remainder 
will be the sum due. 

This method is evidently erroneous ; for suppose a note be given for 100 
dollars with interest, and 6 dollars be paid at the end of each year for four 

Ers^ which is endorsed on the note. Now the interest of the principal 
this tiipye is ^ dollars, just equal to the sum of the paynitents; bi^t dj 
miethod the several payments all drains interest from the tim^s they are 
made^ the first 3 years, the second 2, ^d the third lj=1.084-7S-f-3G= 
52.16, wliich goes towards paying the principal, and in this way any debt 
would in time DO extinguished by the payment of the interest annually^. 

II. Compute the interest up to the time of the first payment, and if the 
payment exceed the interest, deduct the excess from the principal, and 
cast the interest on the remainder up to the second payment, ana so on. 
If the payment be less ^an the interest, place it by itsell, and cast the in- 
terest Up to the ne9i;t pi^y^ient, and so on till^tbue payments exceed the 
inteijpsts, then deduct the excess from the principal, and proceed as be* 
fore. 

By this method the interest h supposed to be always due %i1ienever a 
pajrmeut is made; and aJthoufh, on that account, it is not always perfecdy 
correct, it is perhaps sufiiciemly so for common use. This method is ex- 
tonsively used, aiid is established by law iu Massachusetts. 

III. If the contract be for the payment of interest annually, the interest 
becomes due a^t tlie end of ea^h ycar^ and if it be not extinguished by pay* 
ment, inter^t is to be. cast lipoii that mterest, from the time it becomes due 
up tc the iif^e of payment. If the contract be for a sum payable at a 
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178. PBR 'CENT. M 

These laJtvarelfae. principles qpon which interest is allowed by the cowrts 
eflaw in Vermont, and upon these are founded the two following rules : 

Rule I. When tJie conh'oct is for the payment of interest an-' 
nxuUly, cmd nonpayments have been made, find the interest of the 
principal for each year, «eparately, up to the time of payment; 
then find the interest ^of these interests, severally, from the 
time they become due. up to the time of payment, and the sum 
of aU the interests added to the principal will be the amount: 
but if payments have been made, find the amount of the princi- 
pal, and also the amount of the payments to the end of the first 
year; subtract the latter amount from the former, and the re- 
mainder will be the principal for the second year ; proceed in 
the same way from year to yearup to the tmi« of payment 

Note. — ^It^ll sometimes happen that, when a note has endcn^ements, 
there will be years in which no paj'ments are: made 5 for which years the 
interest is to-be ibund by the former, part of the, rule; and also when the 
amount of the payment is less th$n the interest of the principal, subtract 

'the amount from' that interest, and fin4 the amount of the remainaer up 40 

\the final payment. 

QUESTIONS FOR PRACTICE. 

1. A's note to B for 100 dollars, with interest annually, .-at 6 per cent. 
'was dated January 1, 1820 3 what was due, principal . and mterest, Januaxy 
1,1824? 

1st year, |fI00x.06=S^.lBt 

1 " . 100X.06= 6 " €XrtBi=l.Q8 At the end of the first 

S ** 100X.06= 6 " 6X.12=:.72 year, one year's intere^^, 
4 « 100X^=6 " 6X.06=.36 =36 dollars^ is dufe, but »» 

■ it is not paid^ it draws in- 

•Frincipal; 100. 24 Int. |f2.16 Int. terest for the three felkMr- 

Int. otpnn. 24. in^yearsiz^l.OB. AA the 

Int. of uxt. 2.16 end of the secmMl yev, 

r— «- . anoUier year's mteiwt is 

Amount, 5^^*^^ '^IM^ clue, which draws interest 

fortwoyean?; and so on. 

• S. B's nale>to C for BO 'dollars, with iBterest^annually, • was dated Not. 
'JSO, 1822,^ «n the back of which were the following endorsements, viz. Mafy 

20, 1828, received 14 dollars, and Feb. 26, 1824, 30 4ollai:s; what was diafi 
.^Jan.2, 18257 

Priu.;;d0 Pa3^l.|14 Frhi. 1^38^ «F«^t. ^30 

.06 .03 .06 ;S44 -Piin. d^ 
. . .COT 

Int. 3.00 M 2.3148 l.3» ----:* 
60 >14 38^ 30. ,4)67018 
. ■ ..» ■ -9JBfH 

,ika^i, 63 Arft. 14.4ft .Am'i. 40.894 Jkm% 31-«0 ^,, ■ 

14.42 31.320 .^-^^/IL. 



fi6 



NOTES AM» BOND*. 
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a D'8 note U E for $1^00, 
with interest apffutlly, wns 4q^ 
ted May i^ IS^, on whioh the 
foUowing pf^yraents w^ejre xnade, 
viz. Noy. 17, 1822, 300 4oUara{ 
April, !2a, 1^28, 50 4ol]fir8, and 
AugQiftt 11, 1823, 9^ dollaia : 
vrbit was due Jiine 5, l&H ? 
Ana. $201,713. 



4. C's ndte to D jfbr dOO dol- 
lars, with interest annually, 
wa0 dated June 15, 1821, on 
the iHUck of which was endors- 
ed, Sept 15, 1821, 4 dollars, 
and Jan. 21, 1823, 15 dollars< 
whajb was due June 15, 1834? 
Ana. $217,224. 



Rule H. When ihe conirad U for a sum payabU at a ^eci* 
Jkd timey wih interest, and paymejids are maJe hejore the debt 
%ecamea due ; fipd ihe interest m tiie prinoipal up to the fir^ 
pajrment, and set it aside ; suhtract the payment nrom the prin* 
pipal, and find the interest of the remainder up to the next pay« 
jnen^ whieh interest set aside with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last j^ncipa), will be the amount due at that time; 
after the debt falls due, the interest is to be extinguished an- 
nually, if the payments are su^Kcient for that purpose* 

QUESTIONS FOH PRACTJCE. 

I. E's note tp P for $75.25. payaMe in 2 years, witli interest, 
was dated May 1, 1822, on which was endorsed, Jan, 13, IKS, 
$25.25 { what was due May 1, 1824 ? 



year, mo^ days, 
1823 13 
1822 4 1 



Isttime 



e n 



1824 
1823 



4 




1 
13 



1st prin, 75.J^X.042e=$3.16 int 
pay't. 25.25 

0d prin, SO.eOX. 078=3.90 int 

7.06 . 

-^^ 7,06 int'a. 

Ana. $57,06 



fMtime 



1 3 13 



2. F gave his note to G for 
MOO douars, with interest, da- 
ted Sept 1, 1890i and payable 
Jan. ], 1824 1 on the 18th of 
June, 1822, he pud 2500 dolls., 
fmd Aug. 85, l§i^ 2500 dolls. 
liHne i ythMt was due when the 
tm^ of payment arrived ? 

Am. $717 Jm. 



8. G*s note of $365.87 wa« 
dated December 3, 1617, pay- 
able Sei^t 11, 1820) Jtine 7, 
1820, he paid 97 dolls. 16 eta. ; 
what was due when the tioitf 
of payment arrived ? 

Ans. $327, 47, 



119, 1M. 
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Coitfiiotttitr ^nUtfuU 

179. What will be the Interest of 540 for 3 years, at 6 per cent., the 
.interest being added to the principal at the end of each year f 

The interest of 40 doHars for 1 year is (<tOX-06=) ^^2.40, and 5S.40f* 
40.=5^^*^> ^ principal for the second year, the ium«st of which m 
'.(42.40X-06=:) ^2.544 for the second year, and S^M^^^,40=zg443U^ 
-the principal for the third year, the interest of which is (44.944x^06:=) 
52.696, and 52.696-H4.94te547.64, the amount of principal and interest 
at the end -aT three years, from wluoh subtracting 40 dollars, the first 

Srincipal, we have (47.64—40^ 57.64 for the interest of 40 doDars for 
years. Interest computed upon interest, as above, is called Compotmd 
JfUerest. 

180. CoMFOUiTD Interest is that which arises from making 
the inteisest a part of the principal at the end of each year, or 
«tated time for the interest to become due. 

Rule. Find the amount of the given principal fi)r the first 
jear, or up to the first stated time for the interest to become 
due, by simple interest, and make the amount the principal for 
the next year, or stated period ; and so on to the lasL From 
the last amount subtract the given principal^ and the remainder 
will be the compound interest required. 

QUESTIONS FOR PRACTICE. 



1. What is the compound 
intere^ of $125 for 2 years 
and 6 months, at € per cent? 
$125. principal. 
.06 rate. 

7*50 int. for 1st yr. 
125. prin. added. 



ItXlSO amt for 1 yr. 
.06 



7.9500 int for 2d yr. 
132.50 prin. added. 



140.45 
.03 

4.2135 
140.45 

144.6635 
125. 



am*t for 2d yr. 

int for 6 mo. 
principal add. 

am*t for 2 yrs. 
Ist prin. sub. 



^19.663 com. int required, ] 



2. What is the compoand 
interest of $100 for 4 years, at 
6 per cent ? Ans. 0dJ!i47. 

3. What is ' the compound 
interest of $200 for 1 year, at 
6 per cent, due every ^mr 
months ? Ans. $12,241. 

4. What is the amount of 
$236 at 6 per cent, compound 
interest, for 3 years, 5 months, 
and 6 days ? Ans. $288,387. 

5. What is the amount of 
$150 at 6 per cent, compound 
interest, for 2 years, the inter* 
est becoming due at the end 
of every 6 months ? 

Ans. $168,826. 

6. What is the compound 
interest of $768 for 4 years, at 
6 per cent? Ans. $201.58. 

7. What is the corapotuid 
interest of $560 for 3 yean 
and 6 months, at 6 per cent ? 

Ana. $126.97t« 



^ 
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& Stotottnt 

« 

181. A holds R note a|paia$t B f6r.$ZlB, payable in one yevr and ns 
months without interest/ which he wishes to turn out to B in payment iinr a 
farm ; what is thc» present worth of the note, supposing the use of money le 
be worth 6 per cent, per annum T 

As the amount of l . dollar for I ^ar andi6 months, at 6 per cent, is 
.|[1.09, 1 dollar is evidently the present worth .of Sl.09 duo 1 year and 6 
months hence, without •interest; because, if 1 dollar be put to interest ai 
the above rate, axthe end of 1 vear and '6 .months, the amount will be Just 
sofBcient to pay the ^1.09. Now, as one dollar is the present worth of 
$1,09, due 18 months hence, the present WQrth of any other ram, at the 
same rate and ffMr the same time, is evidently as many dollars as the num- 
ber of times that sum contains $l.QQ. Hence to find 'the present worth 
of S%IB, due 18 months hence, we divide ^218 by 51.09, and thci quotient 
(21 8-7-1 .09z=) 5200 is the present. worth. If we subtract the present worth 
ipom the amount of the note, the difference, (218—200=:) 518, is called Hm 
discovnt. The interest of the given sum for the above time and rat^ 
would have been Jj^l9fGt, greatsrihan the diseount-by ffl^i. 

DISCSOUNT 

182. Id an allowance made for' the payment of money before 
it is due, or so much per cent, to be deducted from a given 
sum. The present unnih of a sum of money due some time 
hence, and not on interest, is such a sum as would, if put to 
interest, at a;given rate, at the end of the given time, jost 
amount to -the sum then due. 

RULE. 

183. Divide the given sum b^ the amount of 1 dollar ibr the 

flven time and rate, and the quotient will "be its present uwrik, 
ubtract the present worth from the -given sum, and the re- 
mainder will, be: the dUcounL 

>QXIE8TIQ^S FOR PRACTICE. 



2. What is thepiesextt worth 
is( $125, due d tyears hence, 
discounting at^e mte of 6 
rperxent. per annum? 

Ans. $105.982|f. 

3. What is< the present worth 
of $376J2£s due 8t the end of 1 
<ye&r andi6 mos., 4iiscounting 
ftt 5 per cent.? Ans. $350. 

4. A minister settled with a 
-salai^r of $300 a^eac:: washing 
^ build a house, bis pajdshien-! 
<«ni agreed to pay him 4 years 
sfldhQT in adTuice, discouotiag 



i 



at 6 per cent» per ann, : how 
much ready money must they 
pay? Ans. $1047.047. 

5. Whatiis the present woUh 
of $^50, payable in '3 months, 
discount 5 per cent]? 

Ans. $148.14a 

6. What is the discoimt upoa 
$560, due 9 months hence, at 
8 per cent? 

Ans. $31,698^ 

7. What is the discount ^iT 
$50, due 2 yeafs hence, at IS 
per c«Bt? Ans. $9JB^ 



.^^^ 



ro*-n?. 



PER CCNT. 



«» 



Q. IU«» utitr ^Jtiti. 



184. If I buy a horse for $50, and sell it ag^in for ^SS, what do 1 
|p,in per cenjti^ 7. 

SMbtractinff 50 ck>llj»rs from. 56 doM^rs, we find that 50 doilan gains & 
dollars, and dividing 6 doRars by 50 dollars, we find ^0.12 to be the gain 
on 51, or 12 cents on 100 cents, or ^12 on ^lOO, or 12 per cent. Hence 

185. To know what is gained or lost per cent. 

Rule. — Find the gain or loss on tJie given quantity by sub- 
traction. Divide this gain or loss by the price of the given. 
<;^uantity, and the quotient will be the gain or loss per cenU 

QUESTIONS FOR PRACTICE. 



% If. I buy cloth for $1.25 
a yard, and sell it again for 
$1.30, what do I gain per ct ? 

1.25).0500(0.04 per cent 
500 Ans.* 

3. If I buy salt for 84 cents 
a bushel, and sell it for $.1.12 
a bushel, what do I gain per 
cent ? Ans. $0,331 per cent;. 

4. If I buy cloth for $1.25 a 
yard, and sell it for $1.37^ a 
yard, what do I gain per cent ? 

Ans. $0.10 per cent. 

186. If I bay tea for 75 cents a pound, how ipust 1 sell it to gain 4 
per cent. ? , 

jBO.76 at 4 per cent, ig (.75x04=) jJO.OS, ajid .754-.03=:;g^0.78, the 
selling price. The method in this case is precisely tlie same as that for 
interest for one year (160). If, instead or gaining, I wish to Ipse 4 per 
cent., the .03 most be subtracted from .75, leaving .72 for the selling price. 
Hence 

187. To know how a commoditij must be sold to gain or losf 
80 rmich per cent, RuLE.-r-Multiply the price it cost by the 
rate per cent, and th^. ^oduct added to, or subtracted from, 
ihis pric^ w^l be the gaining or losing price. 

aUESTIONS FOR PRACTICE. 



5. If I buy cloth at $1.02 a. 
yard, and sell it at $0.90^. 
what do I lose per cent? 

Ans. $0:11^. 

6^ If con» be bought for 
$0.75, and sold for $0.80 e^. 
bushel,, what is gained per ct ? 

Ans. $0.06^ 

* These answers properly eacpress 
the namb'^r of cents, loss or gain, on 
the dollar^ If the decimal point be 
taken away, they will exfn*ess the- 
number of dollars on the ^100. 



2. If I buy cloth for $0.75, 
bow must I sell it to .gain 9^ 
per. c^nt, ? Ans. $0,82ti, 

d. If I buy com for $0.80 a 
bushel^ how must I sell it in 
order to l^qpe 15 per cent ? 

^ns. $0.68. 



4. Bought 40 gals, of rum. 
at 75 cents a gallon^ of which 
10^ gallons leajced out: how 
must I sell the remainder, in 
order to gain 12^ per cent on. 
the prime cost? - 

Ans. ^1.125 per galk>«i « 



' 70 x^DATiosr oip patHekts. M8, in. 

B* iSQuatfon of ^«sment0. 

188. A owes R 5 dollars, due iii 3 months, and 10 dollars doe ia 9 
mouths, but wishes to pay the whole at once ; in what time ou^^i he to 
pay It 7 

$5, due in 3inouths=:5^» <^"c >° 1^ months, and 510, due in 9 months=: 
giyme in 90 months; theN (5-f-10=) ^Id, due J^5 in 3 mouths, and 10 in 
9 nionthsrr^l due in (15-^90==) 105 months. Hence, A miglU keep ^1, 

105 months, or ;S;]5, ^ of 105 months, or -^^=7 montlw. 

This method of considering the subject supposes that there is lust as 
aacli gained by keeping a debt a certain time ai>er it is due, as is lost by 
paying it an equal lenglh of time before it is due. But this is not exactly 
true; for by keeping a debt unpaid aAer it is due, we gain tlie interest of it 
for that lime j but by paying it before it is due, we lose only the discount, 
which has l)een shown to he somewhat less than the interest (181 ). The 
following rule, founded on tlie analysis of the first example, will, however, be 
soificiently correct for practical purposes. 

189. Rule. — Multiply each of the payments by the time in 
which it is due, and divide, the sum of U^ie products by the sum 
of the payments ; the quotient will be tlie equated time of 
"payment 

aUESTIONS FOR PRACTICE. 



% A owes B $380, to be 
paid $100 in 6 months, $120 
m 7 months, and $160 in 10 
months; what is the equated 
time for the payment of the 
debt ? Ans. 8 months. 

3. A owes B $750, to be 
paid as foHows, viz. $500 in 2 
anonths, $150 in 3 months, and 
$100 in 4il months; what is 
the equated time to pay the 
whole .* 

Ans. 2i^g=:2^y mo. 



4. B owes C $190, to be 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months ; what is the 
equated time to pay the whole? 

Ans. 8 moa. 

5. C owes D a certain simi 
of money, which is to be paid 
j| in 2 months, ^ in 4 montlia, 
and the remainder in 10 mos. ; 
what is the equated time to 
pay the whole ? 

Ans. 4 mos. 



MISCEL.I.AN£:OUS. 



1. What is the interest of 
$223.14, for 5 years, at 6 per 
cent? Ans. $60,942. 

2. What is tlie amount of 
121 cents, for 500 years, at 6 
per cent ? Ans. $3.87^. 

9. What is the c^nnpound 



interest of $125 for 2 yearsi, 
at 6 per cent ? 

4. What is the amount of 
$760.50, Tor 4 years, at 4 per 
cent, compound interest ? 

5. What is the amount of 
$666 for 2 ^ears, at 9 per centf 
compound interest? 



169. 
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6. What is Uie present worth 
of 426 dollars, payable in 4 
years and 12 da. at 5 per cent? 

Ans. $354,409. 

7. What is the present worth 
of 960 dollars, payable as fol- 
lows, viz. i in 3 months, | in 
6 months, and the rest in 9 
i^ionths, discount to be made 
at 6 per cent? Ans. $936.70. 

8. A buys a quantity of rice 
for $179.56; for what must he 
sell it to gain 11 per cent ? 

Ans. $199,311. 



9. Supposing a note for 317 
d(^]ars and 19 cts. to be dated 
July 12, 1822, payable Sept 
18, 1826, upon which were the 
following endorsements, viz. 
Oct 17, 1822, $61.10 
March 20, 1823, 73.61 
Jan. 1, 1825, 84. 

what was due when the time 
of payment arrived ? 

By meth. 1. (178) ^139.655^ 
ineth. II. 5144.363 V Am 

meth. lU. $l39£5ay 



NoTK. — ^It will be observed that the result obtained by the second me- 
thod differs very materially from tlie others. But that result is evidently 
erroneous and unjust; for the debtor being under no obligation to make 
payments before the ^ time specified iu the note, he mi^t have lei out 
these payments upon interest till that time, and then the amount of tliese 
taken from the amount of the principal, would leave the balance justly due, 
and which would be the same as that foimd by method JII. Hence, in 
computing interest on notes, bonds, &c. the conditions of the contract should 
always be taken into consideration. The second method is applicable t» 
notes which are payable on demand, espccialiv after a demand of payment 
has been made, and also io other contracts alter the specified time of pay 
ment is past. 



REVIEW. 



1. What is meant by the term 
per cent, t — by per annum f 

2. What is meant by Interest ?— 
by the principle ?—4)y the rate per 
cent. ?— by the amount ? 

3. Of how many kinds is Interest 1 

4. How is the rate per cent, ex- 
pressed ? What do decimals in the 
rate below hundreds express ? Is 
rate established bv law? What is it 
in New England ) m New York ? 

5. What xs Simple Interest ? 

6. How would you find the inte- 
rest «u any sum for one year 1 For 
more years than one ? Repeat the 
rule for the first mctliod. 

7. How would you j>rocecd, if 
^ priucipal were iu Lu^liith Mo- 
aeyf 

8. If mierest be allo^'ed at 12 per 
•eni., what would be the nionlhiy 



rate? How then would you cast 
the interest on a given sum for a 
given time at 12 per cent. ? 

9. What part of 12 per eent. is 6 
per cent. ? What then would be'the 
monthly rate at 6 per cent. ? 

10. What is- the second methot/ 
of casting interest at 6 per cent. ? 
What is done with the odd days, if 
any less than 6 ? Having found by 
this method the interest at 6 p<*r 
cent., how may it be fonud for any 
oilier per cent. I What is the nile 
whi«b is to be obsei'ved in all ea>s«» 
llwr poiniing ?" (422) 

11. Thii time, rate, and bmoum 
being giveix, how wnuld you find X\m 
principal ? 

12. Tlie time, rate, oml iateresi 
being given, how would you find tlw 
principal ? 



w 



»6LO)fomiov. 



l90, Wl. 



13. The 
lime being nven, 
ftid the rate T 

14. The 



principe), interest, and 
how would you 



principal, rate, and 
rest beinr given, novtr iffoald 



uite- 

you find 

the timet " 

NoTE.^— 7%e pupiU ihould be re- 
^uired to thow the reagen of these 
general rules f by the analysis of 
exampUs, 

15. What is Commission ? Insu- 
rance? Premium? A Policy? What 
sum should the policy always cover ? 

16. What is the mle for commis- 
sion und insurance? Does it differ 
from that for casting interest for one 
yearf 

17. Is there a uniform method of 
computing interest on notes and 
boncU? 

16. What is' the first method giv- 
en? Is it correct? Why not ? 
19. What is the second metfattd ? 



What does this method 80p|K»e? 
Is it correct ? Does it differ widely 
from ihe truth ? Where is this me- 
thod established ? 

20. What is tlie third ntethod? 
Where is interest allowe<!l tmon 
these principles ? What is the farM 
rule founded upon it?— the seconid 
rule? 

21. What is Compound Interest? 
—the rule ? 

22. What is Discount? Does it 
differ from Interest ? Which is most 
at the (tame rate per cent. ? How 
would you find the present worth of 
a sum due some time hence ?— 4iow 
the discount ? 

23. What is Loss and Gain? 
How would ydni proceed to find 
what is lost or g^amcd per cent. 7 
How would you find how a' com- 
modity must be sold to gain or lose 
so much per cent. ? 



SECTION Til 

39toiidttiatf. 



ANALYSIS. 

190. 1. If 4 lemons cost 12 cent8> boW many cents will 6 lemons 
cost? 

Dividing 12 cents, the price, by 4, the number of lemons, we find that 1. 
lemon cost 3 cents, (10, 134) and multtulving 3 cents by 6, the number of 
which we wish to find the price, we have IB cents for the price of 6 Jemoasi 
<6, 136.J 

2. u a person travel 3 miles in 2 hours, how far will he travel ia 11 
hours, going all the time at the same t^te ? 

The distance travelled in 1 hour, will be found by divid- 
ing 3 by 2=f , aild the distance travelled in 11 hours will 
be 11 times=j^=:^/=l6.5 miles, the answer. 

191« All questions similar to the above may be solved in the same 
Way ; but without finduiff the price of a single lemon, or tlie time of trav^ 
elling 1 mile^ it must oe obvious that if the second quantity of lemons 
were double tne first quantity, the price (^ the second quantity would also 
be double the price of the first, if triple, the price would be triple, if one 
hltlf, the price would be one half, and /generally, the prices would have the 
same relation to each other that the quantities baud. In like manner it must 
be evident, that the distances passed over by a uniform motion would bavtt 
Uie same mation to one anotnvr, that the times hav<B in which tliey ai% 
respectively passed over. 
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1 OS. Tlie rplittxiB of. mie <|aa]itity, or mimbcry to aModMTy li caled te 
roKo (24). In the fini example, the ratio- of the qmoltHiet if at 4 to 6, or 
i^lJH; tfaid the ratio of the piicfe9, aif 13> to 19^ or |Jm1 Jr^ ted is the 
fecund, the ratio of the tinuss if af Sto ll,.or ^mxSJi, and the raOSo of the 
^ftancef , as 3 to 16^, or Jlf^^s^^. Thuf we fee that the tvtio of one 
number to another is expressed by th^ qootienty trfiich arifef from the 
division of one by the other, and that, iti the preceding examplef) the rafie 
of 4 to 6 is just equal to the ratio of 12 to 18, and the ratio ot 2 to 11 eqnal 
to the ratio of 3 to 16^. . The combination <tf two eotial ratios., as of 4 to 6, 
and 12 to 18, is called a proportion, and is usually denoted by four cokmfy 
thus, 4 : 6 : : 12 : 18, which is read, ^ is to 6, at 12 if to 18. 

193. The first term of a relation is called the anUcedtntf and the 
second, the consequerU; and as in every proportion there are two refbtions/ 
there are always two antecedents and two consequents. In the proper' 
tion 4 : 6 : : 12 : 18, the autecedeh^ Bare 4 aiKl 12, and the consoqoenU are 
6 and 18. And since the ratio of 3 td^ 6 is equal to diaf of 12 to ISf 
f 192) the two fraietions ^ and ^^ are also equal ; and those, bemg rednced 
to a common denominator, their numerators must be equal, fiaw if wo 
multiply the terms of j- by 12, the denominator of ttie other fraction, the 
product is J§-, (30, Ex. 6.) and if we multiply the terms of ^ by 4, the 

denonunator of the first fraction, the product is also ^. By examining 
the above operations, it will be seen that the first numerator^ 72, is iht 

Sroduct of the first consequent and the second antecedent, or the two mid-* 
ie or mean terms, and the second numerator, 72, is the product of the 
first antecedent and second consequent. Or of the two extreme terms, 
llence we discover that if four numbers are proportional, the product r*" 
thd first and fourth equals the product of the second and third, or, in 
other words, that tfie product of tlie meaits is efual to the j^oduct of the 
tji^remes, 

194. In the proportion, 4 : 6 : : 12 : 18, the order of the terms may !)• 
altered without destroying the proportion, provided, they be so placed^ 
that the product of thef means shall be equeu to that of the extremes. It 
may stand, 4 : 12 r : fr : 18, or 18 : 12 : : G : 4, or 18 : 6^ : : 12 : 4, or 
'6 : 4 : : 18 : 12, pr 6 : 18 :: 4 : 12, or 12 : 4 : : 18 : 6, or 12 : 18 : : 4 : 6. 
By comparing the second antingement with question first, it will be seen 
that the rau'o of the first number of lemons to their price is the same as thaf 
of Uie second number to their price, and this must be obvious from what 
was said in article 191. 

19>5. Since, in every proportion, the product of the' means is eonal to- 
4)e product of the extremes, one of these products may be taken for the 
other. Now if wo divide the product of the means by one of the means, 
the quotient is evidentlv the othei" mean, consequently (/^i«e divide the 
product of the extremes oy one of the means, the qwOient is the other mean. 
Vor the same reason, if toe divide the protUtct of the means by one extreme, 
the (piotierU is the ot'ier extreme. Hencd if we have three terms o£ a ]Mt>- 
porUon given, the other term may ceadily be found. Take the first exam- 
ple. We have shown, ( 192) that 4 lemons are to 6 lemons as 12 cents ara 
to the cost of 6 lemons, or 18 cents, and also (194) that 4 lemons are to IS: 
cents as 6 lemons to their cost, or 18 cents. Now of the above proportion 
we have f^ven by tlie question only three terms, and the fourth is required 
to bo found. Denoting the unknown term by the letter «, the proportk«i 
would stand — 

lem. lenu . . ctf. cts. ' lem. cts. fern. ets. 
4 : & : : li : ». or 4 : 12 } : 6 : .«. ■ 

7 
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lUmt, fkwe Um product of the •xtmoes is equal to thai of \btc meaiis^ 4 
timef X •Quals 6 times 12, or, accordinn^ to the second airuigoaieiit, IS 
tines 6. Hence, if 12 times 6, or 72, be divided by 4, the first vctienM, 
the ouotient, 18, is evideoily the other extreme, or the value of jr. 

' 196. 3* If 4 men can do a piece of work in 6 days, in hoW many daji 
ean 8 men do it T 

By analyzings the example, we find that 4 men 6 dayszrl man 24 daji, 
and ) man 24 dayszzjB men 3> days. 8 then Js the answer. Moreover it 
is obvious, that if 4 men can. dl»-a' piece of work in 6 days, twice the nimh 
ber of men will do it in half the time, or 3 days ; tyid generally the greattf 
the number of men, the less the time, a,nd the reverse ; and also, the longu 
the time, the less the number of men. and the reverse. In the abcve es- 
arople^ the ratio of the men, 4 to 8=13, but the ratio of the times, 6 to -^— § 
Now. if we invert the first ratio, it becomes, 8 to 4=i^ f and we have ttro 
eauu ratios, and conseouently a proportion : i. e. 8 : 4 : : 6 : 3, or 8 : 6 : : 4 
13. By the question, the proportion would stand, 8 : 6 ; : 4 : jc ^^ then. »*••- 

4x6; and jn3<<<^^c=3. Ans. Where tnore requires lest or less reqpum 
more, that is, when one of the ratios is inverted, as explained in this artide 
it is denominated inotr$e proportion ; otherwise it is called direct propor 
lion. 



Q. Sfti0le Mult Of ^trn. 

19T. When three terms of a proportion are |pven, the operation by 
whicb^the fourth is found, is called Uie 8t9»ffle RuU of Three. AN ques- 
tions, whicH can be solved by the sinffle rule of thiee, must contain three 
given numbers, two of which are of the same kind; and the other of the lui4. 
af the required answer ; and from an examination of the preceding anaJ- 
ya^f it will be seen that the given nember, which is of the same kind as th» 
answer, may alwavs be one of the means in the proportion ; and, since the. 
proportion is not altered by changing the places of the means, (195) it may 
always be regarded as the first mean, or the middle one of the three given 
terms. Now if the condiUons of the question require the answ<Mr to be 
greater than the given number of the same kind, or first mean, the othei» 
mean must obviously be greater thansthe first extreme j but if the answer be 
required to be less, the sccoud meau must be less than the l^rst extremes 
Hence we have the following general 

rule:. 
198. Write down the given number, wkich is of the MtiM 
kind as the answer, or number sought^ for the stctfnd ierm» 
Consider whether the answer ought to be greatei^ or less, than 
this number ; and if ^recUer, write the greater of the other two 
given niimbers for the third terniy and the less for the fiiai 
term; but if lesa^ write the least of the other two given niuiH 
bers for the third term^ and the greater for the first. Moitiply 
the second and third terms together, and divide the product hf 
the first, the quotient will be the answer. 

NoTK.-^Before stating the question, the first and third terms most bt 
reduced to the same denomination, if they are not already so, mad iIm 
middle term to tlie lowest denomination mentioned in it. Tne answer wiB 
be in the same denominatioa as the second term, and may be broii||;ht t» • 
higher by recitiction, if necessaiy.. 
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aU£STlONS FOR PRACTICE. 



4. If 15 bushels of com cost 
$7J50, what will 25 bushels 

cost ? 

ba. $ cts. bn. 

15 : 7.50 :: 25 

25 



3750 
1500 



$cts. 



^ 15)187.50(12.50 Ans. 

By analysis. — If ^15 bushels of 
fX)™ cost j57.50, one bushel will 
cost (^7.50-^15i=) 50.60, and if 
&ne bushd cost ^0.50, 25 bushels 
will cost (50.50X26z=) ^$12.50. 
The pupil should be required to 
solve we following questions by 
analysis as well as by the rule of 
three. 

5. If $7.50 buy 15 bushels 
.«f corn, what will $12.50 buy? 
g cts. bu. S cts. 
7^ 5 15 :: 12.50 
15 



6250 
1250 



bu. 



7.50)187.50(25 Ans. 
This ^s the reverse of the pre- 
iceding- example, aud Iberefere 
proves it. 

6. If a family of 12 persons 

spend 5 bushels of wheat in 4 

weeks, how much will last 

them a year, allowing 52 weeks 

to a year? 

w. bu. w. 

4 ; 5 ! : 52 Ans. 65 bush. 

7. If 9Ib. of sugar cost 6s. ' 
what will 2^b. cost? 

Ans. 16s. 8d. 
When there is a remainder aAer 
4lividin|^ the product of the secoml 
:ltfid third tenns by the first, reduce 
k to. the next lower denMnination, 
ji9d dividp^.«t.}>e^ilB, 



& If 81b. 4oz. of tobaooo 

cost 5s. 6d., what will 241b* 

]2oz. cost.^ 
lb. oz. 8. d. lb. oz. 



8 4 
16 



56 
12 



24 12 
16 



132oz. 66d. 156 

24 



396ofc 

oz. d. oz. 
132 : 66 : : 396 
66 

2376 
2376 

132 ) 26136 (198d= 

16s. 6d. Ans. 



Here the several tersM are 
duced to the lowest denominalioiM 
mentioned^ before stating the-<)ue0- 
tion. 

.9. If '8 ^otes produce 176 
bushels of wheat, what will 34 
acres produce ? 

. Ans. 748 bushels. 

10. A borrowed of B 250 

dollars for 7 months; after- 
wards B 'borrowed of A 300 
dollars; how long must he 
keep it to balance the former 
favor ? Ans. 5mo. 25d. 

11. A goldsmith sold « tank- 
ard weighing 39oz. I5pwt., for 
£10 12s.; what was it per oz.? 

oz. pwt. £ 8. 

a9 IS : 10 12 { { 1 Ans. Se. 4d. 

12. If the interest of $100 
for 1 year be 6 dolls., what will • 
be the interest of 336 doUars 
for the same time ? 



T6 



SIKGLB RULE OF TUBES. 



191. 



13. If 190 iQcn cnn do a 
piece of work in 12 di^s, bow 
maaj men can do the same in 
3 dajs ? Ans. 400 men. 

14. If 100 doUars gain 6 dol- 
lars in one year, in what time 
will a sum of money double at 
(hat rate, simple interest ? 

6 : 1 : ; ].(X) Ans, 16} yrs. 

15. If $-100 gain $6 in 12 
months, in how many months 
wiil a sum of i)[ioney double at 
that rate, simple interest? 

6 : 12 : : 100 Ans. 200 mo. 

16. If $100 gain 6 dollars in 
365 days, in how many days 
will a sum of money double at 
that rate, simple interest ? 

, Ans. 6083J days. 

17« A owes B £296 17s., but 
becoming a bankrupt, can pay 
only 7s. 6d. on the pound; 
how much will B receive ? 

Ans. £11163. 4d.^rs. 

18. If 1 dozei^ c^ eggs cost 
lOil cents, what will 250 eggs 



post? 



Ans. $2,187, 



19. If a penny loaf weigh 
9oz. when wheat is 6s, 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2^d. per 
ciuihel ? Ans. 6oz. 13jirs. 

20. Ho^ VR^T^y yards of 
flannel Sqrs. wide, will line 20 
yards of cloth Sqrs. wide ? 

Ans. 12 yds. 

21. If a person at the equa- 
tor be carried by the diurnal 

' motion of the earth, ^000 
miles in 24 hours, how far is 
1|0 carried in a minute ?< 

^ns. 174} mil^s. 



22. If astaflr4ft.6iii. inlengta 
'cast a shadow 6 feet, whit 

is the height of a tree whose 
shadow measures 108 feet? 

Ana. 81 feet 

23. If the earth revolve ob 
its axis 366 times in 365 days, 
in what time does it perform 1 
revolution ?_ 

rev. ds. rer. 

366 : 365 : : 1 
Ans. 23h, 56m. 4s. nearly.* 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing* 27 yd& 
at £16 4s. per piece ; what ii 
the value of the whole, and the 
price per yard ? 

Ans. £388 16s. and 12s. per 
yard. 

25. If a hogshead of rum 
cost $75.60, how much water 
must be added to it to reduce 
the orice to $1 per gallon ? 

Ana, 12^ gaL 

26. If a board be 9 '^ghfis 
vfidfy how much in lengdi will 
make a square foot? 

Ans. 16in. 

27. How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room that is 24 
yapds round, and 4 yds. high ? 

28. If a man spend 75 cents 
per day, what does he spen^ 
per annum ? Ans. $273.75. 

29# A garrison of 500 men 
has provisions for sii^ months; 
how n^any must depart that 
there may l^iO provisions for 
those who remain 8 months ? 

Ans. 125. 

* 1'l^s it called a siderai d^. 
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dO. The salary of the Presi- 
dent of the United States is 
$25000 a year; what is that 
per aay ? Ans. $68,493. 

31. If a field wiU feed 6 
cows 91 days, how long will it 
feed 21 cows ? 

Ans. 26 days. 

32. A lends B 66doUars for 
1 year ; how much ought B to 
lend A for 7 months, to bal- 
ance the favor ? 

Ans. $113,142. 

33. At $1.25 per week, how 
many weeks' board can 1 have 
for $100 ? Ans. 80 weeks. 

34. If my watch and seal be 
worth $48, and my watch be 
worth 5 times as much as my 
seal, what is the value of .the 
watch ? Ans. $40. • 

6 : 48 : : 5 

35. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hour, and by the other dis- 
charges 35 gallons per hour; 
in what time will it be filled ? 

Ans. 15h. 20m. 

36. What will 89 weeks' 
board come to at $1.17 per 
week ? Ans. $45,63. 

37. If 40 rods in length and 
4 in breadth make 1 acre, how 
many rods in breadth, that b 
16 rods long will make 1 acre ? 

Ans. 10 rods. 

88. How many men must be 
employed to finish in 9 days, 
what 15 would do in 30 days ? 

Ana. 50 men. 

7» 



39. The earth is d60o in 
circumference, and revolves 
on its axis in 24 hours ; how 
far does a place move in one 
minute in laL 44®, a degree in 
that latitude being about 50 
miles ? Ans. 12<^m. nearly. 

24X60 : 3^X50 :: !• 

40. If the earth perform its 
diurnal revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans. 4 minutes. 

360<> ..• 24 : : lo 

41. There is a cistern which 
has a pipe that will empty it in 
6 hours I how many such pipes 
will be required to empty it in 
20 minutes ? . 

Ans. 18 pipes. 

42. What is the value of 
642 dollars against an estate 
which can pay oiJy 69 centi 
on the dollar ? 

Ans. $442.98. 

43. If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling, how many 
stones of 2 feet long will raise 
a like quantity ? Ans. 9528. 

44. Suppose 450 men have 
provisions for 5 months, how 
many must depart, that the 
provisions may serve, those 
who remain 9 months f 

Ans. 200 men, 

45. A person's anilual iiw 
come being £146, how mnel) 
is that per day? Ans, 89. 



W COMi'DUMD PKOPQBWION. 199, nD,!HA. 

ANALYSIS. 

'199. l.-ir a person can travel 96 miles in 4 daysy^i«^n ihe <lavs are 
-8 hours long, bow hr can be travel in 2 days, wtien the days are Iz hours 
lonrf 

r If a person can travel 96 miles in '4 davs/be can travel (96-^-4=:) 24 
miles in 1 day, and if be can travel 24 in a ^y, which is 8 hours ion^, he 
can travel (24-7-B=) 3 miles in 1 hour, and if be can travel 3 miles m an 
hour, ha can travel, when the days are 12 hours long, ( 12x3=) 36 mil^ io 
1 day, or (36x2:=) 72 miles in 2 days/ wfcich is the answer. 

II. It must be evident that the distances travelled by a- person janoing aO 
'Ihe time at the same rate will be in proportion to the times in' which they 

are travelled. In this case, 4 days, which are 8 hours long, are equal to 
(8X4c=i) 32 hours, and 2d. 12 hours lonr equal (12x2=) m. and hcuce 
we have this proportion, 3Sh. : : 96m. : : z4h. : x^ or the distance travelled 
m the 2 da^s, which we find to be 72 miles as before. 

III. It will be obvious, in the above question, that the distance travelled 
depends upon two circumstances, viz. the number of clays and the length 
of &it days. Now, supposing' the days had all been of the same leug^ 
we shoolcT have had tnis prpportion^ viz. 4d. : 96m. : : 2d. : x, or the ais- 
tonce trairelied«n £^days ; or, supposmff the number of days had been the 
same in both cases, the proportion wonm stand, 8b. : 96m. : f 12h. : jc, or the 
distance traveled when «he <lays are 12 ' hours long. ^ Uniting these propor 
lions together, we have 

8h.' s ■ ^™' ' ' ns '■ '* 

by which "ft appears that 96 is to be multiplied by S^ajwi vl2, or (2x1^^ 
S4<, and divided by 4 and 8, or (4X8z:=) 32, which is the sarne'as \lbe se^rona 
method of solving the question. 

^^00. 2. If 12 men can make 9 rods of fence in 6 days, when the days 
'are 10 hours long, howina&y men w»U be required to make 18 rods of fence 
in 4 days, ivfaen the days are S.-hours long? 

la this question, the numbtirof days and their length being^sopposed to 
be the same in both cases, we should have this proportion, ^ds. : 12 -men 
: : 18 : or, or the number of men required io build the 18 rods— supposing 
the number of ro^s to be the same m both- cases, and the days to oe of 
equal length, we-should have this proportion, 4d. : 12 men : : 6d. :>j:,- or t^ie 
number rWura'd to build tho fnnce m 4 days, and supposing the number 
of rods ana also the Dumber of days 4o be the same m both cases, we 
should have this prpportion, £ liours^ : .I2- men : : lOH. : x, or the number 
required, wlien ihe days-^re 8 hours loag. These three proportions com- 
bined, we have 

^f^i'-') ««« 18rds.") 

4d. >:"!?* : :^<»rds.S. : x, 

8h. 5 '■''* lOh. ) 

by whivfa it appears tiiat 9x4x8 : 12 : : 18x6x10 : .r, and multiplying lOie 
product of the third terras by the second, and dividing by the product of Ihe 
flrat terms,, we find the value of x to be 45 men, which is the answer. 

^DOUBLE RULE OF THREE. 

!801. A ^opoftien which is formed by the combination 6t 
Ur^ or aior^, simple prc^portionsy as in the preceding^ examples^ 
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ii called '9l Compound Propotiiotu The rate 'l^j which the 
Iborth term of a compound proportion is fomid, is called th% 
JDouhU Ride of Thrte^ and may be understood fiom the precede 
■ing' analysis. 
^J RULE. 

202. Make: that number, which is of^e same kind as the 
required answer, the second term. Take any two of the r^ 
maining terms which are of the same kind, and place one fcir 
a first, and the other for a third term, as dii^cted in the Single 
-Rule of Three (198) ; then take any other two of the same 
kind, and place them^in'the «ame way, and so on till all are 
used. Multiply tiie product of the third terms by the second 
term, and divide the result by the product of the first terms-: 
the quotient will be the required answer. 

QUESTIONS FOR PRACTICSB. 



a If 130 bushels 6f oats will^ 
^isenre 14 horses 56 days, 'how 
many days will 94 bushels 
serve 6 horses ? 

Ans. 102^ days. .' 

4. If $100 gain $6 in 12 
months, what will be the inter- 
est of $350 for 2 years and 7 
months? 

2y. 7mo.;=31mo. 

100 : 6 : .• 350 
12-: : : 31 

Ans. $54.25. : 

5. If a sum of money at 6 
per cent*, simple interest, dou- 
ble in 200 months, what will 
be the interest of $300 for 8: 
months:? 



;oo 



100 : 100 ; : 3 
200.: : i 8 

Ans. $12. 

6. If the transportation of 
5K)cwt. 37 miles, cost 16 dolls., 
what will the transportation 
v«f 13cwt 60^ miles cost ? 

Ans. $12,993. . 



7. If the interest of $45 fbr 
6 months be $1.80, what is the 
rate per annum? 

Ans. 8 per cent. 

8. If 8 men spend 48 doll& 
in 24 weeks, how much wiU 
40 men ftpend in 48 weeks, at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
of salt, each weighing 5^ cwt 
80 miles, cost $28, what will 
be the'fireight of 75 sacks^of 
salt^each weighing 2^ cwt, 
150 miles ? 

Ans. $322,159^ 

10. A man lent $350 tolre- 
ceive iiiterest, and when it 
had continued 9 months, he 
received principal and interest 
together, $360.50; at what 
Tate > per cent, did he lend his 
money? Ans. 4 per oenL 

11. With how many. pounds 
sterling could I gain £5 pej 
annum, if with £450 I gaia 
in 16 months, £30 ? 

AnB.£10a 



80 rSLLOWSRiP. 

ANALYSIS. 

SOS. 1. Two men, A and B, trade in company ; A puts in ftlOO, aid 
B J|900, and thejr gain $30. What is each man^s sham or the g^ain f 

£ach man's gain must cvidenti v have the same relation to the whole gui, 
Ihat the money which he puts in, nas to the whole amount put in. In other 
wmds, the wHole amount put in, wiU be^.to the whole ^ gain as each mai^i 
4iare of the amount put in, is to his share of the gain, i^e, 

AnsL 



Q'V)n . ff^ . . 5 ^100 I . \$10 A's share. ; 
$JW . ^30 . . ^ ^2QQ S ' iS'^ B's share. $ 



S04« 2. A and B hired a pasture for 12 dollars ; A put in 3 cows for 8 
weeks, and B put in 4 cows for 9 weeks ; what part of the rent ought eack 
to pay 7 

. Three cows 8 weeks are equal to 1 cow (3X8=) 2^ weeks, and 4 cows 
9 weeks are equal to 1 cow (4x9=) 36 weeks ; their shares, then, of the 
pasturage are 24 weeks and 36 weeks, eaual to 60 weeks' pasturage. 
Then, as the whole pasturage is to the whole rent, so is each man's shara 
of the pasturage to nis share of the rent ; that is, 

60 w . «12 • • J 3X8Z-24W. : ^4.80 A's share. } . ^ 
bO w. . ^U . . j 4x9^:^6w. : ^^7.20 B's share. \ ^^ 

To prove the correctness of the work, we add together the shares, and 
find them to amount to (4.804-7.20=) ^12, the whole rent (54). 

DEFINITIONS. 

205. Money, or property employed in trade, is called capiUdy 
or stocky — gain to be divided, the dividend. Fellowship is a 
general rule, by which merchants, or others, trading in com* 
pany with a joint stock, compute each person's particular share 
of the gain or loss. 

RULE. 

S06. Hlien the stocks are employed for equal times, flay : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss (203). 
When the times are uneqiial, multiply each man's stock by the 
time of its continuance in trade ; then say^ As the sum of the 

Sroducts : is to the whole gain, or loss : : so is each man's pro- 
uct : to his share of the gain, or loss (204). 

QUESTIONS FOR PRACTICE. 
X A and B made a joint I 4. Three persons make a 
«tock of $500, of which A put joint stock, of which each puts 
in $350, and B $150; they 
gain $75 ; what is each man's 
fbare of the gain ? 



$ $ $ Ans. 

iflO.75,. S 350 2 52.50 A's. 
•^'^^'- J 150 ! 22.50 B's. 



in an equal share ; A continaes 
his atock in trade 4 months, B 
his 6 montlis, and C his 10 
months, and tliey gained $480 
what wa« each man's share ? 
$96 A's. > 
144B'8.>Ab^ 
75.00 lir^ 4 240 C's. ) 

/ 
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'5. A, B and C companied; 
X put in £480, B £680, C 
£840, aadihey gained £1010 ; 
what is each man's share ? 
£ s, 
242 8 A's. ) 
343 8 B's. V Ans. 
424 4 &S. ) 
6. Divide $160 among 4 
men^ so that their shares shall 
be as 1, 2, 3, and 4. 

ri6 

32 



Ans. - 



48 
64 



160 proof. 

7. A pei'son dying, be- 
queathed his estate to liis 3 
sons ; to the eldest he gave 
$560, to the next $500 and to 
tiie other $450 ; but when his 
debts were paid, there were 
$950 ]0t\; what was each 
4on's share ? 

$352,317-1-1 st> 
314.569- -2d. VAns. 
283.112-|-3d. ^ 

8. .Two merchants entered 
Into partnexship for 18 months. 
A at first put in £100, and at 
the end of 8 months put in 
£50 more *, B at fifdt put in ' 
£275, and at the end of fpur 
IpoQt^s took oyt £70; at the 



end of the.lS.montha thej had 
gained £263 ; . what is eack 
man's share ? 

£96 9 6||^A's.j 
166 10 5||f B's. S ^^ 

£263 

9. Three men hire a pastili^ 
for $100 ; A puts in 40 oxen 
for 20 days, B 30 oxen for 40 
days, and G 50 oxen for 10 
days \ how much must each 
man pay ? 

$32 A's. 
48 B's. > Ana. 
20 C's. 



$100 proof. 

10. Three farmers hired « 

pasture for $60,50. A put in 

5 cows for 4^ months, B put 

in 8 for 5 months, and C put 

in 9 for 6i months ; how much 

must each pay of the rent ? 

$11.25 A's. 

20X0 B's. VAtib. 

29.25 C's. 



$60.50 proof: 

11. D and E companied; 
D put in $}2^« and took out 
^ of the gain ; vhat did B 

put in? Ans«$37^ 



tg 
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ANALYSIS. 

ftO*?^ 1. If 1 mix 6 quarts of currantt, which are worth 8 cento aqaart, 
witli 2 quarts worth 12 ci*iits a quart, what will a quart of the muiare \m 
WMPth? (60) 

six quarts at 8 cents are worth (8x6=) 48 cents, and 2 quarts at It 
Mol« are wnrth (13x2=) ^ c<:aU *, then Ait\1lA=^X KsstiAy ^ioA ^wjtf^ ^ 



n 
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0ie whole ttiiliirs, and Tt^-C (=j&4-3, the wbolti mixture) =d oenu. the 
worth of 1 quart of tlM mixture. When the price* and quaniities m 1^ 
iimple« are ipven, and it is required to find the price of a given quauUt^ 
•T toe mixture, as in the preceding^ example, it is called 

ALLIGATION MEDIAL. 

RULE. 

208^ Multiply each quantity by its price, and divide the sum 
of the products by the sum of the quantities, the quotient will 
he the rate of the compound required. 

QUESTIONS FOR PRACTICE. 



2. If I mix 8 bushels of 
wheat at $1.20 per bushel, 1^ 
bushels of rye at GO cents, and 
10 bushels of corn at 50 cents, 
together ; what is a bushel of 
the mixture wcMrth ? 



1.20 


60 


50 8 


8 


12 


.10 12 






• 10 


9.60 


7J10 


5.00 


7J80 




30 sum of 


5.00 




[the quantities. 



21.80 sum of prod. 

Then 30 ) 21 .80.( $0.72^ per 
bushel, Ans. 

3. A merchant mixed 6 gal- 



lons of wine at 4s, lOd. a gal- 
lon, with 1!2 gallons at 5s. Gd^ 
and .8 at 6s. 3id. a gallon; 
what is a gallon of the mixture 
worth ? Ans. 5s. 7d, 

4. If 51b. of tea at 6s. per lb., 
81b. at 5s., and 41b. at 4s. 6d., 
be mixed together, what is a 
pound of the mixture worth? 

Ans. 5s. 2^d. 

5. A goldsmith meked to- 
gether 10 oz. of gold 20 cai-ata 
fine, 8 oz. 22 carats fine, and 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture ? 

^ns. 20-1^1^ carats fine. 



ALLIGATION ALTERNATE. 

809. When the prices of the simples, and also the price ^ or rate of the 
mixture, are^givcn, the method of fiixiin^ the proportiuii, or quantities of 
Uic several simples, is called AUigntion Alternate. 

i. A person lias Ich worth 40 cents a pound, which he wishes to mix with 
ica worth 60 cents a fM>und, in such manner that the mixture shall b« worth 
60 ceiits a pound; in what proportion must it be mixed? Aitt. £qu^ 
<|uautities of each j foe the pr»re of one kind exceeds the mean juftt as muck 
as the price of the other falls short of it, the difl'erence between the given 
rate and the mean beings 6 in each case. 

t. In ^hat proportion must I mix curcauts worth 9 cents a pound, witk 
cnirants worth It cents a {x^und*, in or^r that the irixture may oe worth 10 
cents a p<iund 7 Here a pound at 9 cents falls one cent short of the nieao^ 
and a pound at 13 cents exceeds the mean 2 cents : hence. 2 lb. at 9 ceots 
will fall short of the mean by the saio$ quantity that one lb. at 12 eenlt 
exceeds it ; we must therefore take Iwice as many of the 9 cent coiTanta 
as we do oif ibone w«Mtb J2 ceiiU, in ordar that the mUUire.ipay |>« wortli 
JOc«Bt«. ' y 



Twm Iht foregnmir «miipies it appears, that tiie len the nice «f «bt 
•unple differs from t&t of the mijcture, the i^uantity mquired or that shnpMf 
to rann the mixture will be i]^porttonately gtewAeCf ana the greater the otf^ 
lereace the less the quantity 3 and that the differences between the values 
•f the simples and the given value of a. mixture of those simples, mutually 
exchanged, express the relative quantities of those simples necessary t» 
make a inixttire of the given value. Exchanging these differences in the* 
tbove example*^ wo have in th« first, 5 lb. at «) cents, with 5 lb. at 60 cts., 
or equal quantities of each s and in the second, we have 2 lb. at 9 cts. ym 
lib. at 12. 

RULE. 

210. Reduce the rates of aU the simples tojhe same de 
nomination, and write them in a column with the rate of the 
required compound at the left hand. Connect each rate which 
is Uss than the rate of the compound, with one that is greater,, 
and each that i9^|7<ea/er with one that is less. Write the dif> 
lerence between each 'rate and that of the compound, againiBt 
the number with which it is connected. Then if only one dif- 
ference stand agiainst asi^r rate, it will express the relative 
quantity to be taken of that rate ; but if there be more than 
one, their sum will express the relative quantity to be taken 
of that rate in making up the compound. 

QUESTIONS FOR PRACTICE. 
3. A farmer wbhes to mix rye worth 46., com worth Sb^ . 
boriey worth 2s. 6d., and oats worth 2s., so that the mixture may 
be worth 2s. lOd. per bushel :f^ what proportion must he lake of 
•ach sort ? 

28. = 24d. d. bu. 

2b. 6d. =:30d. f 24- ^14 oats, ^ 

3s. r= 36d. 34 J 30^ f -^ 2 bar. I . ^ 
4s. = 48d. d.i3(?J |— 4com,-f^°^ 

28. 10d=34d. [48 ' —10 rye. J 

d. bu. 

24— . 14 =14^ 



.^I30^— s I 24-14=16 

^"•1 36 J I 4^=4 

' (48 '— ' 10+4=14 

4. A meichant would mix 
wmes at 148., I^, 19s. and 
S2s. a gallon, so that the mix- 
ture may be wortii ISs. a gal- 
lon ; how mueh most he teke 
•f each sort? 

M gal. at 148. 

^■^ "^ 3 gal. at 198. 
4 gal. at 22s. 



Ans. 



5. How must barley at 40 
cents, rye at 60 cents, and 
wheat at 80 cents a bashelj-be 
mixed together, that the eon^ 
pound may be worth €2| cJ^qta^ 
a bushel ? 

17^ bush, barley.^ 
Ans. ^ 17^ bush, rye, 
25 boih. wheal. 
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ALLIO1TI0N, 



til, fit 



AlUiatioB Altemnte ii the reveno of Allintion MecKal, and may b« 
proved by it Qaestiouf under this rule admit of as m'an^ difiereni answot 
as there are different ways of linking. 

211. When the whole compostHon is timii^A (o a certain ^lum- 
tUjf, Role, — ^Find the dincrences by linking as before^. then 
aajf As the sum of the quantities or diffefehces, thus deteriniii^ 
ed : is to the given quantity : : so is each of^ the differences : to 
the required quantity of that rate. 

aUESTIONS FOR PRACTICfe. 



6. Hownuich water at cts. 
per gallon, must be mixed with 
brandy at $1.25 per gallon, «o 
as to fill a vessel of 80 gallons, 
and that a gallon of the mix- 
ture may be worth $1? 

inn 5 ^ ^ ^ 

^"" i 1.25-^100 



l?d. 
125 



gal. 
80 2 



1J25 

J 25 : 16 water. 
J 100 : 64 brandy. 



<jiven quantity 80 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form a (Composition of 40 oz. 
20 carats fine ? 



OK. 



Ans. 



5 of 15 

5 of 17 . - 

5 of 18 r"- ^''^• 

25 of 22 



8. A grocer would mix teas 
at ds., 4s., and 4s. 6d. per IS. ;^ 
and would have 30 lb. of the 
mixture worth 3s. 6d. per Ib;^- 
how much of each must h«r 

take? 

lb. 

18 at 3s. 
Ans. •^ 6 at 4s. 

6 at 48. 6d. 

9. How many gallons of 
water worth Os. per gallon^ 
must be mixed with wine worth, 
3s. per gallon, so as to fill s 
cask of 100 gallons, and that 
a gallon of uie mixture may 
be afforded at 2s« 6dL ? 



Ans. 






11. 



water. 



I 83( wine. 



212. fVhen one of the simples is limiled to a certain quaniiJt^ 
Rule.— Find the differences as before $ then. As the difference 
standing against the given quantity : is to the given quantity 
I : so Hre the other differences, severally, : to tlie sever&l qaazk- 
tities requited. 



I 



m 
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aUESTIONS FOR PRACTICE. 



10. A grocer would mix te«is 

Hi !&., lOs., and Gs., witii ^0 

lb. at 43, per lb. ; how much of 

each sort must he take to 

make the composition worth 

88» per lb.? 

against the given 
quautity. 




lb. 

10 at 6s. 
10 at 10s. 
20 at 12s. 



An8« 



11. How much wine at 5b^ 
at 5s. 6d., and 68. per grallon^ 
must be mixed with 8 gaUons 
at 4s. per gallon, so that the 
mixture may be worth 5e.^4d.^ 
per gallon ? 



An$. 



2 at 



Bau 
4at5s.6d 
16 at 6g. 



■I 



pergall; 



«.^ 



MIS€ELL.AN£OUSv 



1. A bas 350 yards of cloth 
^ Is* 4d. per yardj which he 
VQuld exchange with B for 
sugar at 25s. 6d. per cwt ; 
how much sugar will the cloth 
come to? 

350 yards at Is. 4d.=:4G6s. 
8d.=5600d. aud25s.6d.=]30Gd. 
d. cwt d 

Then 306 : 1 ': : 5600 

cwt. qr. It). 
Ans. 18 }i 5f nearly. 

2. A has 7^ cwt. of sugar,, at 
8d. per lb., for which B gave 
J^ 121^ cwL of flour ; wh&t 
was. the flour pec lb. ? 

Ans. 4|d. 

3l I^ow much tea, at 9s. 6d. 
per lb,, must be given in bar- 
^r for 156 gallons of wine, at 
128. 3fld. per gallon ? 

Ans. S^llb. 13^«^z. 

4 B delivered 3 hhds« oC 
brandy, at 68. 8d. per gallon, to 
C for 126 yards of cloth i what 
the doth per yard ? 

An9.l0a^ 
8 



5. A has coffee, which hie 
barters with B at lOd. per lb 
more than it cost him,, against 
tea, which stands B ia lOs. the 
lb., but puts it at 1^. 6d. : { 
would know ho\v much itm^ 
coffee cost at first. 

Ans.. 3s« 4d., 

6« A and B^ barton A has. 
150 gallons of brandy, at $1.20 
per gal. ready money, but in 
barter, would have $1.4Q; B 
has linen at 60 cents p&r yard,, 
ready money; how ought thj^* 
linen to be rated i^ barter^ 
and how many yardiEi are equal 
to A's brandy ?. 

Ans. barter price, 70 cents, 
and Rmust give A 300 yards. 

7. C has tea at 78 cents per 

Ib.^ ready money, but in barter^ 

would have 93 cents; D ha» 

shoes at 7s. 6d. per pair, ready 

1 money ;, how ought they to be 

< rated in barter^ isi «il<.\!ASis^ 
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ASIESSMKNT OF TAXES. 



3tt 



6. C. has candles at 60. per 
dozen, ready money; but in 
barter he wul have 6s. 6d. per 
dozen ; D has cotton at 9d. 
per lb. ready money ; what 
price must the cotton be at in 
Darter, and hotv* much cotton 
must be bartered for 100 dozen 
of candles ? 

Ans. the cotton 91 d. per lb, 

in barter, and 7cwt. Oqrs. IClb. 

of cotton must be given for 

100 doz. candles. 

NoTK. — The exchange erf* one 
CM>mniodity for another, is called 
Marier. 

9. If 6 men build a wall 20 
feet long, 6 feet high, and 4 feet 
thick, in 32 days ; in what time 
will 12 men build a wall 100 
feet longy 4 feet high, and 3 
feet thick ? Ans. 40 da3rs. 

10. If a family of 8 persons 
in 24 months spend $480 ; how* 
much would they spend in 8 
raontlis, if their number were 
doubled } Ans. $3*20. 

11. Three men hire a pas- 



ture for $48; A puts in 80 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 months ; ^what share of 
the rent ougJit each to pay? 
A $19.20 > 
B 7.2() \ Ans. 
C 21.00 > 

12. If I have a mass of "pure 
gold, a mass of pure copper, 
and a mass, wliich is a mixture 
of gold and copper, each weiffh- 
ing 10 lb., and by immersmg 
them in water, find the quanti' 
ties displaced by each to be & 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is gold, and 
what part copper? 

^ ^ 8 — >2 

^)5--l 

3 : 10 



And 



52 :: 6f copper 
1 r 3J gold. 



Til':* is th«' celebrated problem 0/ 
Archimedes, by which he detected 
the fraud of the artist employed bj 
Hiero, king of Syracuse, to make 
him a crowu of pure gold (21 1). 



ASSESSMENT OF TAXES. 



I. Supposing the Legislature 
should grant a tax uf $35C(iO 
to be assessed on the inventory 
of all tlie rateable property in 
the State, which amounts to 
63000000, what part of it 
must a town pay, the inirentory 
of whicli is $24(J00? 

$ iiiv. $ tax. g inv. $. 

SOUXKK) : 35000 : : 24600 :2d7 

Ans. 



■ 2. .A certain school, consist- 
ing of 00 scholars, is siipport- 
ed on the polls of the sckofaus,. 
and tlie quarterly expense of 
the whole school is $75 \ wha« 
is tliat on the scholar, and 
what does A pay per quarter^ 
who has 3 scholars ? 

Ans. $1.25 on the scholar, 
and A pays $3.75 per quarter. 



ttx 
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S, If a town, the inventory 
of which is $2^K)0, pay $287, 
what will A's tax be, the in- 
ventory of whose estate is 
^525.75 ? 
«4600.(K) : 287 ^ s 525.75 : 

$ai3d Ans. 

4. The inventory of a cer- 

*tun school district is $'1325, 

and the sum to be raised on 

this inventory for the support 

of schools, is $86.50 ; what is 



that on the dollar, and what ia 
C's tax, whose property inven- 
tories at $7^44 .' 
$4025 : 8&50 : ; 1 i .02 eta. 

Ana. 
Sl 7G.44x.08=;=$1.528, C's tax. 

5. If a tow^, the inventoiy 
of which is $16430, pay a tax 
of $49a08, what is that on the 
dollar.? 

$16436 : $493.08 : : 1 : .03 eta. 

Ans. 



ftt9» in assessing^ taxes, it is generally best, first to find what each 
doiflar pays,, and the product of eaoi iQaii's jjQyentory, multiplied by this 
sum, MTili be the amount of his tax. ^ In this -case, the sum on the ciollar, 
which is to .be employed as a multiplier, must be expressed as ft proper 
4l«cimal of a dollar^ and the prcKlud roa&t be .pointed according to toe rule 
"for the multidication of decimals ( 122) ; thus 2 cents m«st be wntten 
jOHf 3 cents, .03, 4 cents, .04, &,c. It is sometimes the practioeio qptake a 
table by multi^ying the vdue on the dollar by 1, 2, 3, 4, &Ai. as follows : 









TABLE. 


SI 


pays 


.03 


SlOpays .30 


2 


it 


.06 


20 " .60 


3 


u 


.09 


30 " .90 


4 


u 


.12 


40 P 1.20 


5 


M 


.'1$ 


«0 " 1.50 


6 


U 


.18 


60 " 1.80 


7 


tl 


.21 


70 J' 2.10 


8 


tt 


.?4 


80 " 2.40 


S 


tt 


.27 


90 " 2.70 


10 


tl 


^ 


100 " 3.Q0 



5100 pays 

200 

300 

400 

500 

600 

700 

800 

SOO 
1000 



ti 

u 
II 
tt 
tt 
tt 
tt 
tt 



u 



3.00 
6.00 
9X)0 
lfi» 
15^ 
18.00 
21.00 
24.00 
27.00 
30.00 



This table is constructed on the supppsilion that the tax amounts to thiee 
cents on the dollar, as in example oth. jUse. — Wliat is B's itay,, wbosa 
rateable property is ^276 ? By the table, it appears thai ^200 pay 56, thai 
570 pay jf2.]0, and thai $6 pay 18 cents. 

Tk..<i ff9iYi :. A nn Proceed in the same way tp find each indi^ 

^ ^^QZ 2 10 vidqal's tax, then add all ihe tastes tocether, 

6 is 18 ^^^ '^ ^''^'"' ^i"®"?^ agree with the whoKK sum 

• proposed to be raised, the work is right. It i« 

■"i-yg ff8 28 sometim:P$ b^t to assess the tax a tnfie larger 

B's tax '^^* ^ amount tP be raised, (0 coi^pensait 

-- • for the loss of fractions. 



•di 



REVIEW, 



1. What ia meant by ratio t How 
it ratio expressed f What is the first 
term called ? the second term ? 

2. What is proportion? What 
Ipeueral truth is stated respectinjj^ the 



four terms of a proporlifNit Hour 
it this (ruiib shown 7 

3. i>oes changing the place nf 
the two middle terms affect tlie 
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4. Wkai U meant by inverse pro- { 7. What is Fellowship? Whalii 
portion T 1 meant bv ranital or stock T \VliM 

6. What is meant by the Single t>y divicleiid ? What i« the rule 
Kule of Three 7 What is the geir- ./when the times afe equal? WhaA, 
«ra! rule for stating questions in the I when they are unequal 7 What ii 
Rule of Three 7 How is the an- I the method of proof? 
«wer then found 7 If the first and 8. What is Alli^ttbn T What n 
third terms be of diflerenl deuomi- | AUigntloa Medial 7 — ^Alligation AW 
nations, what is to be done 7 What, 1 tcmate ? What is the rule for 
•if there are difTercul denominations { finding the proportional quautitiet 
in the second term 7 Of what de- to form a mixture of a given ratef 
■ominatioQ ^ill the quotient be 7 j Explain by aiialysis -of an example. 
What, if the quotient be not of the . When 'the whole composition is 
* ' '" " '* * ^ limited to a certain quantity, how 

would y<m .proceed 7 How, when 
one «f the simples is limited to a 
certain quantity i How is AUigatjoa 
proved 7 

9. What is Barter? What is 
meant by a tax 7 What is the com- 
mon method of making out taxes <! 



same denomination of the required 
answer? What is the method of 
proof in this nile 7 

6. What is compound proportion 7 
By what other name is it called ? 
What is the rule for stating questions 
-in compsund proportion ?-— for per- 
•feraiing the operation 7 



SECTION VII. 

bEFINlTlOiNS. 

^14« 1. Fractions are parts of a unit, or of a whole of any kind. 

If any number, or particular thing, be divided into two^oual parts, those 
parts are called halves ; if into 3 coual parts, they are callea thirds ; if intv 
4 equal parts, they are called /ourt/u, or quarters (11)3 ^'d; generally, the 
parts are named Irom the numt>er'of <parts into which the thing, or whole, is 
divided. If any thing be dividi^d into 5 equal .parts, the parts are called 
l^/ihs ; if into 0, they are called sixths ; if inl«» 7, they are called sevenths ; 
and so on. These broken,'or divided ({uantities are called fractions, tiow 
If an apple be divided into^'^ equal parts, the value of one of those parts 
would DC onejifth of the apple, and the value of tmo parts twofiftlis of the 
apple, and so on. Thus -we see that the name of the li'action shows, tX the 
same time, the number of parts into which the thiii^, or whole, is divided, 
sad how many of those parts are taken, or sigiiitied by the fraction. Sup- 
pose I wished to give a person tUM fifths'ei'K:^ dollar .5 I must -first divide 
the dollar into five equal parts, and then give the person two of (these parts. 
K dollar is '100 cent»— 100 cents divided into 5 equal .parts, each of those 
Mfls would be 20 cents. Hence, onejifth of -100 cents, or of a dollar, it 
80 cents, and two fifths, twice SO^-or Scents. 

The tediousness and inconvenience of writing fractions in wonls has led 
to the invention of an al>ridged method of expressing them by figtunes. One 
h>i/ is written ^, one thirdf ^, two thirdsf^^ &c. The figure beluw the 
kut shows the number of parts into which the thing, or whole, is divided, 
and the figure above the -line shows how many of ibose parti» are -signified 
by the fitaction. The number below the line gives 'name to the 6iMMion, 
and b theretisre called the denominator; thus, it the number below^the lino 
be 3, Ike parts signified are thirds, xiAiffourtlis^ if byjijlhs, and so oji. 11m 
•iNmlber written above the line is called the numerator, because it enum«- 



M, VITLGAR FRACTIOMfl. ^9 

jnt9s Uie parts of the denominator mgt^dd by the fraction. As then are 
mo limits to the number of parts iikto which a thing*, or wliole, may be ^- 
vided, it is evident that it is possible for every number to be a numerator, 
vor a denominator of ti fraction. Hence the variety of fractious must be 
'wUimited. 

2. Fractions are of two kinds, Vulgar and Dedinuxlf which difier in Uie 
form of exprsssioq, and the modes of operation. 

3. A Vtdgar Prctction is expressed by two numbers, called tlie nume- 
-riutor and denominator, written the former over the latter, ¥^ith a line be- 
tween, as h, the former before the latter, as 3-8=:|. 

4. A Decimal FrojcHonf or a DeoinuJ, is a fraction which denotes parts 
of a unit which become ten times smaller by each successive division (113), 
and is expressed by writing down the numerator only, . (See Part H. Sect. 
111). A decimal is read m the same mazier as a vulgar fraction ; thus 

^Jb is read b tenths, 0.25 25 hundredths, and it is put into the form of a vul* 
.far fraction by drawing- a line under it, and writing as many ciphers under 
!uie line as there are figures in the decimal, with a 4 at the left ha^d; thus, 0.6 
•'1>ecome8 ^, 0.26, 3^, and 0.<X)5, yxArXT* 

VULGAR FRACTIONS 

21s. 1. A proper fraction is one whose numerator is jeos 
than its denominator ; as I, tv S* ^^* (^)* 

2. An improper fraction is one whose numerator is greaxejr ' 
than its denominator ; as, ^ i, i^?, &c. (24). 

3. The numerator and denominator of a -faction are called 
iU terms (20). 

4. A compound fraction is a fraction of a fraction ; as, i of ^. 

5. A mixed number is a whole number and a fraction written . ^ 
iogrether, as 12i, and 6| (23). 

6. A comm^m divisor ^ or common m^asurCf of two or more 
numbers, is a number which will divide each of them without 
a remainder. • 

7. The greatest common divisor of two or more numbers, is 
the greatest number which will divide those aun^bers severally 
without a remainder. ' 

8. Two or more fractions are said to have a common deviomiy 
nator^ when the denominator of each is the same number (25). 

9. A common muUiple of two or more immbers is a number, 
which may be divided by each of those numbers 'without a re- 
Aiainder^ The leeut common multiple is the least numben;, which 
fiiay be divided as above. 

10.; A prime numbtTiJa Que which can be divided without a 
.remainder, only by itself, or a unit 

It. tin mtiqufft part of any number, is such-part of it, as beia^ 
taken a certain number of times, will exactly make that 
nuBber. 

8* V 



90 



VULGAR FRACTIONS. 



216, JI7, tl«. 



12. A perfect number ia one which is :jtist«ciual to the Bum 
of all its aliquot parts. 

The smailest perfect number is '6, whoso aliquut parts are' 3, 2, ^urd t, aod 
«-HH-li=f) : the iicxt is 1^8, the u«xt 4,96, auU the next 8128. 0&)j tea 
p<Mrfect numbers are ^et kuown, 

^16. WHOLE NUMBERS, CONSIDERED UNDER 'TUM 

FORM OF FRACTIONS. 

ANALYSIS. 



3)76 
25^ 



1. Change J^ to a whole or 

mixed numbeF. 

As the denominator de- 
notes the number of parts 
mto which tiie whole, or 
unit, is divided, and the nil- 
shows bow many of those 
parts are contained in the inaction 
(22), there are evidently as many 
wholes, as the number of times the 
Muaerator contains the denomina- 
tor j or, otherwise, since every frac- ; 
tion denotes the division of tiie nu- 
merator by Che denominator (129), 
vkiiere the numerator is greater thaii 
lAte idenoroiuttlor. >we have only to 
perform the divisiea which is de- 
noted. 

217. To change an itnptbper 
fraction to an equivalent whole 
&r mixed number, 

'Rule. — Divide the numera- 
'tor Vy the denominator, and the 
quotient, will be the whole, or 
0iiz^ number required. 



]. Change 25i to an im- 
proper fraction* 



25x^-hl _7fi 

^—-^ 



ViF 



} denotes the di« 
vision of 1 by 3, 
(12<J|j if now we* 
multiply 25 by J, and add the pre 
duct to 1, making (25x3+1=) 76, 
and then write the 76 over 3, thus, 

•^, we evidently both multiply and 
divide 25 by 3 ; but as the multipli- 
cation is actually performed, and 
the division only denoted, the ex- 
pression becomes an unproper fi:ac« 
tion. 

A whole number is changed to an 
improper fraction, by •writing 1 nndcf 
i^, with a line between. 

218. To change a uhole or 
mixed number to an equivaUni 
improper fraction, 

RuLEc— Multiply the wholp 
number by -the denominator of 
the fraction, add the numerator 
to the product, and write the 
sum over the denominator for 
the required fraction. 



^ttUESTIONS FOR PltACtlCli 



% Change ^ tJb a nuxed 
miBQiber. 

3. Change ^|ii to a uSixed 
number. 

4. In -^8. sliiliingSy how 
anaay shillings ? 

-5. Ja ^ of a week, how 



2. Change 8^ to ^m impra- 
per fraction. 

3. Change 27} to an isi^ 
proper fraction. 

4. In 19-^^. how many 
12ths^? 

5. ^In 3f weeks, how miuay 
7tha^ 



t^, 2SDy SS). 
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219. aiULTII^LIGATION AND liiVl5>Iok ^OF FRACTIONS 

BY WHOLE NUMBERS. 

ANALYSIS. 



t. lames h&A ^ at a peck ef 
fiSams, and Henry had twice as 
many j. how many had Henfy t 

Here wc have evidently to multiply 
|. by 23 hut two times | is|; 

faence, to multiply ^ Uy 2, we multi- , 
^ply the numerator 2 by 2raud write 
the product, 4. over 8, the denom- 
inator j or, otherwise, if we divide 8, 
the denominator, by 2, and write 
the quotient, 4, under 2, the nu- 
merator, thus, ^, the ^ra<^tion be- 
comes multipled ; for white the num- 
ber of parts sig^iified remains the 
same, the division has rendered those 
parts twice as great; and these re- 
sults, 4 and .^, are evidently the. 
same m value, (hough -difieriug hi 
the magnitude ofthe ti^ms. There- 
fore ' 

220. 7\> mtUtiply a fraction 
by a whole numhcn 

Rule. — ^Multiply the nume- 
rator, or divide tlie denomina- 
^r, of the fraction by the 
j^hole number ; the result will 
be ^tiie ^product required. 



L Henry had .^ of a peck of 

pium.<t. which were twice the quan* 
tity James had; hbW many had 
James t 

Here we have evidently to divide 

? into 2 equal parts ; But ^ divided 
into ^ parts, one of them is ^; then 
to divide .'§' by 2, we must divide 

the Numerator by 2, '^aud write the 
quotient, Ij oVer 4, (he denominator) 
or, otherwise, if we multiply 4, ihci 
denominator, by 2, and write the 
product, 8, under 2, the numerator, 

thus, ^, the fraction becomes divid- 
ed by 2 ; for while tlie number of 
parts remains the same, tlie multipli- 
cation has rendered the :parts only 
hadf "BS great ; and these results, 

^ and ^, are evidently (he same in 

value, though expressed in different 
terms. Hence 

221. To divide a fraction ly 
a whole number, 

Rule. — Qivide the numera- 
tor, or multiply tiie denomina- 
tor, of the fraction by the whole 
number ; the result will be th« 
required quotient 



aUESTIONS FOR PRACTICE. 



2. What i^'the product of; 

J by 24 ?-^f I by 32 ?— of 

. } by S6 ?— of |i by 42 .^— of ' 

'B, How many are 5 times 
^P — 3 times f ? — ^14 times 
^ ?— 7 times ^ ? 

4. If irib. of rice cost ^ 
^«f a dollar, what will 5 lb. cost ? 

5. If a <biiib^ of wheat 
«o8t 1^ of a do11ar,^^wiuit will 

-<6-builiek cost? 



'2. How many times 24 in 
y^ ?— 32 in -LfA ?— 36 in a JA ? 
—42 in -1^ f.— © in ^{? 

3. ^ow many times 5 in 
j?-^ in f ?— .14 in ^?— 7 
in ^, or 5? 

4. If 5 lb. of rice cost ^ 
of a doUai^ wkiU will 1 IK 
cost ? 

5. If o bushels of wheat 
cost j- of a dollar, what ia it a 

ibuabdV? 



M 
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MUI-TIPLICATION BY FRACTIONS. 

ANALYSIS. 
222. If a load of hay be worth $12, what are f of it 
worth? 



Here 12 and f are evidently two factors, whicVi, multiplied tofedter, 
Ipve the price 3 and since the result is the same, whichever is made the m^ 
•t^plier (8b), we may make f the multiplicand, and proceed {2S0) thua, |x 
\9. — ^— R dollars. Ans. Otherwise, since in the multiplication by a wbol* 
number, the multiplicand is repeated as many times as the multiplier con- 
taiins units, if therefore the multiplier be 1, the multiplicand .will be repeat* 
ed-one time, and the product will be just equal to the multiplicand : if the 
multiplier be ^, the multijilicand will be ref>eated half a time, and the pro- 
duct will l)e half the multiplicand ; if the mulliplier be ^, it will he repeated 
■one third of a time, and 'the product will be one third of the multiplicaBd, 
•;and generally, muitipiyin^ ay a fraction i> takings out such a part of the 
imtlttplicand as the fraction is part of a unit. Hence the product of 12 br 

t, is I of 12; and to find | of 12, we mujSt first find ^ of 12, by dividinff IX 
y 3, and then multiply this third by 2 j thus, 12-i-3:=?l., and 4X2t=;8; $S 
then are $ of lj^\2, or the praduct ol jfl^by f , as by the former method. 
Therefore, 

223. !7b tmdliply a whole nttmher bif afraditwfL 

Rule. — Divide the whole number by the denominator of the 
fraction, and multiply the quotient by the numerator, — or mul- 
tiply the whole ntimber by tlie numerator, and divide the pro- 
'duct by 'the denominator. 

<aUESTIONS FOR PRACTICE. 



2. What is the product of 
4 multiplied by ^ ?— of 7 mul- 
tiplied by i ? — of 9 by ^ ?— 
of 17 by i ? 

3. If a barrel of rum cost 
;$24, what cost J. of it ? 

Ans. $18. 

4. What cost 18 bushels 
'<f^ com, at •}• of A doUar a 
Jinshel ? Ans. $6. 



5. If a bushel of pears 
cost 75 cents, what cost -J of 
them ? Ans. 15 eta. 

6. What is the product of 
16 bj ^ ?—25G by J.?— of 12 
byf? 

Note. — It will be observed Irom 
the above examples, that malfiplica' 
tion by a proper fraction gives a 
product which is less than the muKU 
plicaud (121). 



224. 



MUJLinPUCATJON 

BY 



OF ONE FRACTIONAL ^ITAN-TITT^ 
ANOTHER. 

V. "-son owning f of a gristmill, scM 4 of hn share^ 
^hat fNbt of the whole miM 4iltd he sell ? 

Here wo wish to take^out f of |, which lias iiceu sliown (222) to be Uw 
ttme Mmultipliringr | bvfj but to multiply by a fraction, we mast divid* 
Ae miitiplicaiid b^ the denombiator, and multiply the quotient by the B«k- 
AMalor; | is divided by 3, by makiplyiiig tbc denominator 4 by 9{m ^ 
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mid the -quotient is -A- ; and -fy U multiplied by 2. by ma)tiplyin|^ !lbl 
numerator, 3, by 2 (220), and the product is -^z^equal to the part of tho 
mill sold. Hence, 

To wvulliply a fr<iciion by a fraction^ or to change a compound 

Jracti&n to a single one, 

Rri:.E.—Multiply the numerators together foi: a new humei*' 
rator, and the denominators together for a new denominatoiv 

QUESTIONS FOR PRACTICE (66). 



2. K man owning -J of a 
fatm, sold ^ of his share ; 
what part of the farm did he 
sell ? Ans. 1^. 

3. What part of a foot is J 
of ^ of a foot ? 

Ans. -^ 



4. What part of a mfle li 
I of f of a mile? 

Ans. 5«r=J.. 

5. Change ^ of ^ of J of ^ 
of ^j to a single fraction. 

a Multiply fJI by If . 



i 225. MVISION BY FRACTIONS, 

1. Iiti'6 dollars, how many times J'of a ddllar? 
- 'Here we wish to divide ^G into jparts, each of which shall be | of a del* 
'lar, or iu other words, divide G by f. Now in order to find how many timet 
1 in 6, we reduce 6 to 4ths, by multiplviug it by <!•. the denominator of the 
Traction, thus : 4 times G are 24*; G dollars, then,, are 24 fourths, oraoartjen 
of a dollar; aiid dividing 24 fourths by 3 fourths (the numerator), tbe qu» 

tient, 8, is evident)}'' the number of times } of a dollar may be had in ^l 
ur 6 dollars. HenciBy 

22G. To diffid4 '^a A'/io^e number hy a fraction, 

HuLK^^Miiltiply the 'number to be divided by the d'enomiii»> 
tor of the fraction, and divide the product by the numerator. 

QUESTIONS FOR PRACTICE. 



2. In 7 shillings, how maiiy 
times j of a shilling ? 

Ans. ^. 

'S. In 17 bushi^ls of wheat,; 
bov-mai^ titnes ^ of a bush-! 
d? Ans. ^^. 

4. In »1 gallon of wine, how. 
'many times fj^ of a gdlon ? 

Ans. i^.=3l7 times. 

5. In 5 eagles, how many 
^ of s dollar ? Ai)8. 200. , 



G. In a pound of tobacco, 
how many quids, each weigV 
ing ^ of an ounce ? 

Ans. a^.=101|» 

7. 'How many axe .7-s-Jf 

NoTit.— >flere it will ^e seen that 
division by a fractious ^vet a 
tieut lai^rthau the divideod- 



kv 



04 irULOAB FRACTIOIfJi tS7^SS8,l» 

S37. DIVISION or onb fractionjil ^^uantitt bt an- 
other. 

ANALYSIS. 

t. If 4 of a bushel of wheat cost -^ of a dollar, what is 
that per Sushel ? 

To finil the cost per bashel, we must divide the price by the quantitj 
{^6^}t that is, we must divide ^ by ^. But to divide a OBmber bjr a firac^ 
ikm, wt multiply it by the deuominator, and divide the product by the 

numerator (226) ; beuce, we must mulliply } by 4, as ~— =: — (^KO), and 

" 6 5 

12 12 

If. is divided by 3, by multiplying; the denominator, 5, by 3, as, — — 

,(121) ; -J.^ of a dollar then is the price of one bushel. Hence, 

"228. To divide a Jrtiction hy afradunu 

Rule. — ^Multiply the numerator of 4Jm ^vidend by the de- 
nominator of the divisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor^ for a 
new denominator. ' t 

Note. — In practice, it will be jOBOSt convenient to invert the divisor, ami 
JliBB jNvceed as in Art. 224. 

QUESTIONS FOR PRACTICE. 



3. In 7^ how many times 
^? Ans. ■^. 

di hk ^ hoipr manj times 

^ ? Ans. -H8==^ 

4. At j* of adoUar a bush- 
.^ for oats, how many caa. 1 
biiy for -^^ of -a dcUari? 

Ans. f f =:?d bui^. 



5. If I of a yard cost f of 
ti dollar, what is that a yard ? 

Ans. jyt=:$1.77|, 

6. If jf .of a piece of clotii 
be worth ^ of ^ of an eagle, 
what is the whole piece worth? 

Ans. JJ eBf, 



t29. ALTERATION IN THE TENMS Of A ^AAfitlOtf 
WITHOUT ALTERING ITS VALUE^ 

ANALYSIS. 

A fraction is .multiplied bv jnuitiplyin^ its uttmerator. ^d divitKed by 
aiultipl)ring^ its denominator (219) ; hence if we multiptjr both the terait of 
a fivctio^ at the same tim« by any number, we both muHi|>Iy and divide the 
fiiaction b^ the same number, and therefore do not alter its value. Arain, 
a Mjction is divided by dividimg^ its numerator, and multiplied by dividin|^ 
its denominator (219); hence if we divide both the terms of a naction at 
the same time by any number, we both divide and multiply the fraction by 
iAe Btuno Dumber, and therefore do hqV a\\«T lis value. Hencej 



290^235. 



Vt^LGAR FRACTIONlT. 
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230. Th enlarge the terms of 
ajraction — 

Rule.- — Multiply both the 
ternH of ttie fraction by the 
number which denotes how 
many times the teitns are to 
be enlarged. 



231. To diminish the temm 
of ajraction — 

Rule. — Divide both the 
terms of the fraction by such 
a number as will divide eacb 
without a remainder. 



QUESTIONS FOR PRACTICE. 



1. What is the expression 
for j^, in terms which are 10 
times as large ? — ^for ^ the 
terms being increased 9 
times ? 



1. What is tlie. expressioit^ 
for ^, in terms 10 tiroes less? 
— foT If, the terms being di« 
minished 9 times ? 



8)38(4 
32 

1)8(1 
6 



S)6(3 
6 



232. OF THE OltBATEST COMMON DIVISOR OF TWO- 

NUMBERS^ 

ANALYSIS. 

1. If the two tenns of a fraction be 8 and 38, what i* the greatest atub^ 
ber that will divide them both without a remainder ? .2 

it is evfdent that Ae greatest common divisor of 8 
and 38, cannot exceed the smallest of them. We will 
therefore see if 8, which divides itself, and gives 1 for 
the quotient, will divide 38 ; if it wril, it is manifestly 
the greatest common divisor sought. But dividing 38' 
by 8, we obtain a {{uotient, 4, and a remainder, 6 5 henc<» 
8 is not a common di\'isot'. Again, it is evident, thaA' 
the common divisor of 8 and 38 must also divide o, be- 
cause 38=4 times 8 plus 6 ; hence a number which wiD 
divide 8 and 6 will also divide 8 and 38 ; we will there-. 
ibre see if 6, which divides itself, will divide 8. But dividing 8 by 6, ^M 
have a quotient 1, and remainder 9,\ hence 6 is not a common divisor. 
Again, for the reason above stated, the common divisor of 6 and 8 mast 
also divide tke remainder, 2 ; and b}' dividing G by 2, we find thai 2, which >, 
divides itself) divides 6 also ; 2 is therefore a divisor of 6 and 8. axid it haa 
been shown that a number which will divide 6 and d, will also divide 8 and 
S8. Hence S is the common divisor of 8 and ^, and it is evidentl^r th» 
Ipneatest commop divisor, since it is manifest frorii->the method of obtaming 
It that 2 will divide by it, and a number will not divide by another greater 
Miau itself. Therefore, 

^233. To find (he greatest common divisor of two nwnJbers*^ 

RuLK. — Divide the greater number by the less, and the diyi- 
•or by the remainder, and so on, always dividing the last divisor 
b^ the last remainder, till nothing remains ; then wUL t3&ft ~ 
irhaoT fte Um common dirisor lequued. 
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QUESTIONS FOR PRACTICE. 



$54,f3& 



i 



d. What is the greatest 
common divisor of 24 and 96 ? 

Ans.}2. 

3. What is Ihe greatest 
eommon divisor of 612 and 
540 ? Ans. 36. 

4. What is the greatest 
eommon divisor of 1152 and 
1060 ? Ans. 72. 

5. What is the greatest 



common divisor of 580, 7S6 
and 45 ? Ans. 5. 

NoTK.— WheD there are nwn 

' thau two iMimbeni; fiud the cemmai 

divisor of two, then of that divisor 

and one of the others, and so on te 

the la;st. 

(k What is the ^eatest 
eommon divisor of 918, 1Q98 
and 522 ? Ans. 18^ 






S34. REDUCTION OF rKACTIONS TO THE<R MOS*r 

SIMPLE EXPRESSION. 

ANALYSIS. 

1. What 18 the most simple expression, or the least tenMi 
«f l/JL ? 

T%e terms of a fractton are diminished, or made more riiKj^le, by dW 
vision (290). Now, if we divide rffj so lou^ as we can find any number 
l^ater than 1 which will divide them both wi'Jioat a remainder, the frae- 
tion will evidently be diminished to the least terms which are capable of e^^- 
pressing it, since the two terms noiv coutain. no common factor greater than 

Brit,. Thu. 2)^=;^, 2)1^=4 J. 2)||=A.»"''«)A=yV>. 

least terms. Or il we nmi the greatest common divisor of the two terw*^ 
48 and 272, we may evidently reduce the fraction to its loi^est lersis al> 
0nce by dividing the two tenns by il. By Art. 233, we find the g^atcst: 

wnutton divisor U> be 16, and I6)^2^^'^f ^^^^ tenns as before. Uence, . 

235t 3\> reduce afrastion to its hast teoM* , 

Rtji.lL— -Divide hoth the tenns of the fractipn by the ^ealeei* 
common divisor^ and the quotient will be the firiu:tion in its least, 
terms. 

QUESTIONS FOR PRACTICE. 
iL What arc the least terms 

of sMr ^ ^>»- iV 

3. What ara the least teims 

•fifg? Ane.f 

4. What are the least terms 
•fit? Ani-i^ 



5. Reduce J^ to its letfk 
terms. Ans. ^ 

C. Reduce ^ to its leaai 
texms. Ans. •{• 

7. Reduce iH^tq its ieailt 
terms. 
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236. COMMr>N MULTIPLES OF NUMBERS* 

]. What number is a Ofinmon maltiple of 3, 4> 8 and 12 T 

3X4X8X 13=1 152. Aiis. First, 3 times 4 are 12 ; 12 then is made iip of 
S fours, or 4 tlirees ; it is. therefore, divisible by 3 and 4. Again, 8 time* 




12 ninety-sixes, each of which is divisible by 3] 4 and 8, 1152 is divTsibW 
by 3, 4, 8 and 12 ; it is therefore a common multiple of these numbeia 
016. Def. 9). ' " - ■ 

237. 2. What is the least common multiple of 3, 4, 8 and l2 T 

Every number will evideutlj^ divide by all its factors : our object then '» 

M» find the least number of which each of the numbers, 3, 4, 8 and 12 is a 

^tor. Rangiug the numbers in a line, and dividing such as are divisible 

bj^' 4, we separate 4, 8 and 12, each into two factors, one 

4 )3, 4, 8, 12 of which, 4, is Common, s^nd the others, 1, 2 and 3 respec- 

■ ■ .trvely. Now as the products of the divisor. mOltipliea by 

3)3,, 1, 2, 3 the auotieuls, are, severally, divisible by tneir respective 

'■'> • ■'■ dividends, the products of these products by the other 

1,1,2, 1 quotients, must also be divisible by the dividends'; for 

4X3X«'=^^ these products are only the dividends a certain number of 

times repeated. The continued product then of the divi- 
sor, 4, and the quotient 1, 2, 3, (4x1X2X3=24) iis divisible by each of 
the dividends, 4, 8 and 12, and 24 is obviously the least number which is 
^divisible by 4, 8 aud 12; since 12 will not ^vide by 8, and no number 
great(pr than 12, and less than twice 12, or 24, will divide by 12. But the 
undivided number, 3, must also divide the number soup^ht ; we therefore 
brings it down with the quotients, ^nd dividing' the numbers by 3, which are 
divisible by it. we find that 3 is already a factor of 24,. and will therefore 
divide 24. Thus, by diyidii^ such of tlu> given numbers as have a common 
factor by diis factor, we sufH>res8 all but one of the common (actors of eacfa^ 
kind, and the continued product of the divisors, and tlie numbers in the lasi 
Une, Di^cl^ include the quotients and undivided numbers^ wiH' contain tbe^ 
foctors of aH the given num!)ers, and may therefore be divided by each of' 
them without a remainder ; and since the same number is never taken, inoip 
tbad onceas a factor, the product is evidently the least number Ikat can b« 
i6 diWded. Hence, 

238. 7^ find Hke kcui common muUiph of two or more n%m^ 
hers, 

Rui.i:.~rrATrABge the givea humbera in a line, uid divide bf 
An]r number that will divide two or more of them without are*- 
mainder, seeing the quotients and undivided numbers in a line 
below. Divide the. second line as before, and so on till there 
are no two numbers remaining, which can be exactly divided 
by any niunber greater than unity ; then will the continued pr»« 
iuct of tlue several divisors^ ana numbers in the lower Una b% 
Ihe mtdttple lequired. 
9 
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f39,M 



QUESTIONS FOR PRACTICE. 



2: What is the least com- 
mum. Qitdtiple of 3, 5, 8 and 
10? 



2)8,1,8, a 



3, 1, 4 1 • 
ftnd 5X3X3X4=1^ Am. 



3. What is the least nam* 
ber whidi may, be divided by 
6, 10, 16 and 20, without a le^ 
mainder ? Ans^ 240.^ 

4. What is the Lebst com* 
DPkon multiple of 7, 11 and 13? 

Ans^ 1001. 



239. FRACTIONS 



REDUCED* TO 
NATOR. 

NALYSIS. 



A COMMON DENOMI« 



1. Reduce ^ of a- ^ITar and f of a dollar t/> a common 
denominator. 

If each term of ^, the first fraction, be nraltiplied by 5y the deBominator 
of the second, the ^ becomes -^f^, and if each term of 2,, the seeondj be 
multiplied by S, the denominator of the first, ^ becomes ^ ; then, instead^ 

©f 4 and ^, wc have the two equivalent fractions, -^ apd ^ (230),, 
which have 10 for a common denominator. 

2* Reduce ^ ^ and f to a common denominator. 

Multiplying; Ihfl torms o^ ( by 2i, tlie product of 4 and 6, the denomi- 
nators of the other two fractioRs^ ^ becomes -^^ ; again, multiply the terms 
of I by 18, the product of 3 and G, the denomiualdi^ of the first and third 
fractions, |l>ecome8 ^^y aw^ la-'^tly, multiplying the tennis of } by It, thm 
product of 3 and 4, the deaomiuators. of the first and sccood, ^ become* 
f ^ } then instead of the fractions |, | and ^, we have the three eqaivalem^ 
Ipractions, ^^ ^^ and 4f-^, which have 1% for a common denominator^ 
From a eareful esaminatiod qf the above,^ the reason of the foDowiuf nil*' 
will be manifest. 

240^ 7\> rtdxict fractions ttf different denomiwalors to cgutoo- 
kfit fractitms having^ a comman denominator. 

R0LS«-^Mullip|iy all the denominators together for the cou^ 
mon denominator, and each numejiratQr by all the deDOBunatoii 
except it9 own for tijie aevr numerators* 



t41, 342. TIJLGAK VRACTIONB. 09 

EXAMPLES. 

5. Chsoige J, ^ and ^ to 
fraction^ having a cuiitfuon 
denuminatf>r. 

Ana. 4IJ, llf *"^ Hi' 

6. Express ^ and | of a 

dollar in paits of a dollar of 



% Reduce ^ and J to a 
^oramon denominator. 

2x4z=8 new nu. for f 
3x3=9 " •♦ J 

4^x4=^^ com. denom. 
Iheu ^ and ^ Ans. 

4* Reduce j^, ^ and J to 
a common denominator. 

Ans. ^|, ^ and ^. 



tUe same magnitude. 

Ans. |g and f*-. 



•241. TO RED DCE TRACTIONS TO THEIR LEAST COTff- 

WON DENOMINATOR. 



« ANALYSIS. 



I 

1. Reduce ^, ^, |, and {^ to their least common denomi* 

nator. 

The common denominator found by the foregoing; riSie is a common 
multiple of the denominators of the given fractions, but uot^^lhvays the leaat 
common multipb, and consequently not always the least (common denomi* 
<))aWr. The least-common multiple of the'^nominatars;-}?; 4, 8 and l!2 is 
-i*S4"(238),'V«rhich may 4)e divided inta thisr&s fbuHhS; eighths and twelfths j 
tor the new numerators we must therefore tatcc such parts of 24 as are de- 
noted ^y tlie given fractious ; and this is done by dividing 24 by each of the 

denomittators (^=8, ^=6, ^=3, and f 1=2), and multiplying the 

tuotieifts^y the respective numerators, (8x1=8, 6x3=18, 3x^0=^15. and 
Xl 1=^2),' and< the ns^v Jiumerator»4J9, 18, 15 and 22) written over 24, tlie 

common dcuoraiiiatec, j^ve ^, 4J, JJ and § J for the new .fritclionn, 
having' the least possittte- common denominator. Hence, 

242. Wo reduce 'fractions of different den&minalorSiUi'tqmi^ 
alentfrtietions. having the least common denominatops. 

:RuLE.— •Reduce the several fractions ,to ttheir 'least terms 
(235). Find tlie least common multiple of all the denominatois 
for a common denominator. Divide the common denominator 
by the denominators of the several fractions, and multiply the 
quotients by the respective numerators, and the products wiU 
be the new numerators' required. 
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TULOAB FRACTIONS. 
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QUESTIONS FOR PRACTICE. 



2, What is the least com- 
mon denominator of ^ } and 

2)2,3,4 



1,3,2 
Then 2x3x2=12, least 
common denominator. 
And 
12-f.2=6 and 6x1=6 
12)(3=4 4x2: 
12)(4=3 3x3: 
Then ^ ^j^, ^ Ans. 




3. What is the least com- 
mon denominator of ^ ^ and 
I? Ans. f, §,f 

4. What is the least copi- 
mon denominator of ^ and 
W? Ans.||,^.|. 

5. Express ^ and |^ of a 
dollar in the least possibls 
similar parts of a dollar. 

Ans. $1^ and ^. 

6. Reduce ^p ^ and J to 
the least common denomina* 
tor. Ans.J.|.i,iJf,^y, 



443, REDUCTION OF FRACTIONS. (52) 

ANALYSIS. 



i. What part of a shilling 
is J||- of a pound ? 

rounds arc reduced to shillings by 
multiplyini^ them by 20 (138), and 
^X«fc=fJ (220), and §£=f 
(235). «^ of a pound, then, is 
of a ■hiUmg^. 

PESCENDINa, 
944. To change fractions of 
mkieher into those ofu lotaer 
dtnMuOion. 

R0LE. — ^Reduce the numer- 
«tor to the lower denomina- 
tion br Art 139, and write it 
over the given denominator. 



1. What part of a poimd is 
I of a shilling ? 

To cluii^ shillings to poimdn, di- 
vide them by 20 (138). 20)f (= 
T.J^(221),andTj^=2jiy(236). ^ 
of a shilling iS; tlicji, jX- of a pouad. 



ASCENDING. 
- 245. To change fracttonf of 
a lower into those of a highkr 
denomination. 

Rule.— Multiply the denom- 
inator by the number which 
is required to make one of the 
next lijffher denomination, and 
so on (140) ; and write the last 
product under the given na- 
merator. 



aUESTIONS FOR PRACTllCE. 



%. What part of a poQnd is 
jj. of a cwt ? 



2. Wliat part of a cwt. if 
f of a pound ? 



\ 



IX^X^ l^MT^^ai 



TULGAR TEACnONl. 



im 



3. Reduce ^ of a pound 
to the fraction of a penny« 

4. What part of a pound is 
j^ of a guinea? 

4-28 112 4 .^„ 

5. What part of a rod is 
^^ of a mile ? 

6. What part of a minute 
is -yll^ of an hour ? 

7. What part of a pwt. is 
^^\h. Troy? 



3. Reduce ^d. to the fbe- 

tion of a pound. 

4. What part of a gninea 
is 4 of a pound ? 

fof^=i^=lAn«. 

6 28 140 7 

5. What part of a mile is 
2 rods ? 

6. What part of an hour is 
if f J of a minute ? 

7. What part of a pound Is 
J of a pwt ? 



^6. !7^ redtice fractions, to integers of a iqwer denfnninatvim^ 
'ond the reverse. 

ANALYSIS. 



1. Reduce f of a pound to 

shillings and pence. 

£|X20=^g<U. aiid ^^.=:7|s.; 

tot |s.Xl2=i:^., and ^^.z=hd. 
Then £S=:7s. 6d. Hence, 

247. To reduce fractions to I 
integers of a, lower denomina^ \ 
tion. 

Rule. — Reduce the numer- 
fljtor to the next lower denom- 
ination, and diyide hy the de- 
nominator ; if there be a, re- 
tmainder, reduce it stlM lower, 
And divide as before:; the sev- 
eral quotients wiS 4)e the an- 
swer. 



1. Reduce 7s. 6d. to the 
fraction of a pound. 

7s. 6d.i=90d. £l=d»jt=S40!d.4 
thcn78.6d.=;j^^|;j=i^. Hcuce, 



248. To reduce integers to 
fractions ofojiigher denomina- 
iigsi. 

Rule. — Reduce the giveii 
number to the lowest denomi- 
nation mentioned for a numer- 
ator, and a unit of the higher 
denomination to the same for 
a denominator of the fi»ctioi| 
required; 



QUESTIONS FOR PRACTICE. 



2. In J- "of a dayj how niany 
iiours? 

^ In { of an hour, how 
many minutes and seconds ? 

4. In 2 of a mile, bov many ' 
lods? 



%0 In J^ of an acre, how 
«Btn/ Toodf «nd rods ? 
- 9* 



2. What part of a day .a99 
' 8 hours ? 

3. What part of An hoot 
are 6dl 40b. ? 

4» What part of a mtle aft 
120 rods ? 

5. Whal ^^x^ tC vsk. 
\ axe \ T^K)^ %xA.^ i«Aaa^ 



t03 7UL0AR TEACTIONS. ' SI9, 290. 

1I«. ADDITION OF FRACTIONS. 

ANALYSia 

1. What is the sum of |- of a dollar and | of a dollar? 

A« both the fractions are 9tlis of the same unit, the magnitude of the 
parts is the same in both— the number of parts, 3 and 4, maj Uierefore be 
added as whole numbers, and ttheir sum, 7, written ever 9, thus, f , •■- 
praues the sum of two given fractiona 

2. What is the sum of f of a yard and f of a yard? 

As tfie pBi>ts deaeled hy the given fractions are not similar, we cannot 
add them bjr adding their. numerators, 3 and 2, because the answer would 
be neither |- nor |- \ but if we reduce them to a common denommator, ^ 

becomes ^, and f , -fr (240). New each fraction denotes parts of the 
same unit, which are of Sie same maenitude, namely-, 24ths \ their numeraro 
toes, 8 and 9, may therefore be added ; and their sum, 17, being written 
9T«r ti we have J^|- of a yard for the sum of | and g of a yard. 

1250. Td niA friicHonal quantities. 

> 

RvLX.— Prepare them, whes necessary, hy cbaa^inj^ com- 
pound fractions to single ones (224), mixed numbers to miprop- 
er fractions (218), fractions of different integers to those of the 
same (247,248)^ and the whole to a common denominator (240)^ 
and then the sum of the numerators written over the common 
deaoisinatcH:, will be the sum of the fractions required. 



3. What is ihe sum of ■} 
and ^ of a dollar? 

t+i=TV+-A= A» Ans. 

4. What is the sum of ,^ 

aa|d ^ of a cwt. ? 

Ans. ^. 

5. What is the sum of j 
af a week and } of a day ? 

id 14h. Ads. J 



QUESTIONS FOR PRACTICE. 

6. What is the sum of f 
mile, } of a yard, and ^ <^ a 
foot ? 

Ans. 6(i0yds. 2ft $Hn, 

7. What is the sum of -^ 
of 6J, f of ^ and 7^ ? 

Ans. 19ff }. 

8. What is the sum of f, 
^ and f ? Ans. d^ 



TULGAB nACTIOlfS. 



lOS 



151. SUBTRACTION OF FRACTIONS.. 

ANALYSIS. 

1. What is &e difference between ^ of « dollar and ^ 
of a dollar ? 

-fjj evidently exprasset 2 tenths mere than 3 tentht ; -^ ihtm if the 
differenee. 

d. What is the difference between f of a yard and f of a 
yard? 

Here we cannot subtract | from }, for.4ie,:lalaje IvaafMirtbaf^V" :€tfaAd 
not add them •(49.). We therefore^reduce;4he^ tQ-«4:omnioB dennmiiator, 
lA^ Tft^* ^"^ ^^^ ^ diflerencc of (be numerators (9— -8=i:i), written over 
24, the common denominator, gives ^V ^^'* tlie diiflT^'enGe of the fraolioBS. 

Itu^LE. Prepare the fractions as for addition (250), and then the dilfer^ 
enceofdhe numerators written oner the common denominaiUtf ' wiB ; be <ia 
(Ufferenee «of the fractions required. ;■-'.:': 

QUESTIONS FOR PRACTICK. 



3. Whtrt is the difference 
between -^ and ^? 

4. From ^| take ^ 

Ans. ^ 

5. From f take f of ^ 

Ans. ^ 



6. From ^ take 14f . 
An8.81^f. 
. 7. From |J take |. 

Ans. Jf^. 
8. From 7 weeks take 9^ 
days. 

Ans. 5w, 4d. 7h. 12m. 



^52. RULE OF THREE IN VULGAR FRAC- 

TIONS. 

RuLS. — ^Prepare the fractions by reduction, if necessary, and 
jtate the question by the general rule (198) ; invert the first 
term, and.l^cn multiply all Sic numerators to|;ether for a new 
jiumerator, and all the denominators together for a new dcfiomi* 
<nator; the new numerator, written over the new denominatOt| 
will be the answer required. 

^QUESTIONS FOR PRACTICB. 



1. If ^z. cost £{, what 
will loz. cost? 

•K. £ OK. 

^ : J : : J. Then, 

Ans., 
9L How'mach shalloon that 



is jyd. wide, will line 13^ 
yards of cloth that is 2^ yda. 
wide ? 

13J= J^ and 2^= J 

iiJ^i'i iX^X}= 



104 



WLGAR FRACTI01f9. 



a Iff gallon coBt£ I, what 
will j. tun cost ? 

yAv : f : : f . Ans. £140. 

4. If my horse and chaise 
be worth $175, and the value 
of my horse be ^ that of my 
chaise, what is the Value of 
each? , 

1 1 -ifA : : f : $105 horse. 

|. : JLp. : : I : $70 chaise. 



5. A lends B $48 for f of 
a year ; how much must B 
lend A -j^ of a year to bai. 
ance the &VQr ? 

Ans. $8040. 

6. A person owning f of » 
form, seUfi ^ of his sharo for 
£171 ; what is the whole 
farm worth ? Ans. £380. 



IlffISCEI.I.ANEOtJS. 



For mlseeTlaneous exercises, let 
Uie pupiH review Section IV. Part I. 
and aiso the following articles : 51, 
B&, 55, 6S, 61, b8,an<rS0, 

1. In an orchard j. the trees 
bear apples, ^ peaches, ^ 
plums, 30 pears, 15 cherries, 
and 5 quinces; what is the 
whole number of trees ? 

4J ; then 50=^ and 4f=50 
X 12=600, Ans. 

i. One half, -J^ of a school, 
and 10 scholars, make up the 
school: how many scholars 
are there ? Ans. 60. 

3. There is an «nny, to 
which if you add ^ |, and i 
itaelf, and take away 5000, 
the sum total will be 100000; 
what is the number of the 
whole army ? 

Ans. 50400 men. 

4. Triple, the half, and the 
fMirth of a certain number 
are equal lo 104 ; what is that 
Munbar? 

Ans. 37||. 



5. Two thirds and f of a 
persoB^s money amounted to 
$760 ; how much had he ? 

Ans. $600. 

6. A man spent ^ of liis 
life in England, ^ in Scotland, 
and the remaining 20 years, in 
the United States : to what 
age did he arrive ? 

Ans. 48 years. 

7. A pole is ^ in the mud, 
^ in the water, and 12 feet 
out of the water ; what is its 
length? Ans. 70 feet. 

8. There is a Bah whose 
head is 1 foot long, hin tail 
as long as his head and half 
the length of his body, and 
bis body as long as his head 
and tail both^ what is tha 
length of the fish ? 

Ans. 8 &€t 

9. What number is that 
whose 6th part exceeds its 
8tkvaxib)r20? .Am.4S(K 
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VULGAR FftACTIONS. 
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10. What sum of money 
is that whose 3d part, 4th part 
and 5th part are $94 ? 

Ans. $]20. 

11. If to my age there added be 
One hair, one 3d, and 3 times three, 
Six score and ten their stim will be ; 
What is my age 7 pray show it me. 

Aus. 66 years. 

12. Seven eighths of a cer- 
tain number exceeds four 
fiflbs, by 6 ; what is that 
number ? 

13. What number is tJiat 
from which if you take ^ of | 
and to the remainder add -^^ 
of ^j the sum will be 10 ? 

Ans. lOjI^V 

14. A fatlier gave ^y of his 
estate to one of his sons, and 
■j7g. of the residue to another, 
and the surplus to his relict 
for life ; the difference in the j 



> t 



son's legacies £257 3s. 4d.: 
what was the widow's share f 
Ans. £G35 10j§d, 

15. A man died, leaving 
his wife in expectation of an 
heir, and in his will ordered, 
that if it were a son, ^ of the 
estate should be his, and the 
remainder the mother's; but 
if a daughter, tlie mother 
should have §, and the daugh- 
ter ^; but it happened * that 
she had both, a son and a 
daugirter, in consequence of 
which the mother's share was 
$2€00 less Uian it would have 
been if there had been only a 
daughter; what would have 
been the mother's portion, had 
there been only a son ? 

Ans. $175a 



REVIEW, 



1. Wliat arc fractions ? O^ hdw 
many kinds are fractions t In what 
do they differ? 

2. How is a vulgar fraction re- 
pressed 1 What is denot<ed b^' tlie 
denominator (S2) 7 By the niwiera- 
tor? 

3. What is a decimal fraction ? 
How is it expressed 1 How is it 
read f How may it be nut into i\w 
form of a vulgar fraction i 

4. What is a proper fraction t — 
an improper fraction 7 What are 
tlie terms of a fraction 1 W^hat is a 
compound fraction 7— a mixed imra- 
bcr? 

6. What is meemt by a common 
<fiyi8ur of two numbers 7— 4>y the 
gnaiesi commou divisor 1 



6. \H1ien are fractions said to have 
a ccMnnion denominator 7 

7. What is the common muhiplo 
of two or more numbers 7— -the least 
common multiple 7 — a prime num- 
ber ? — the alifiuot parts of a num- 
ber? — a perfect ninnber7 Explain. 

8. What is denoted by a vulgar 
fraction (129) 7 How is an improp- 
er fraction clianged to a whole or 
mixed number (216) 7 — a whole oc 
mixed number to au unpropcr frac 
tiou ? 

9., How is a fraction multiplied by 
a wliole number (210) ? — divided by 
a whole number 7 

10. How would you muUipjr a 
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^, ^, 369. 



11. How would vou divide a 
whole uuinbet by a (racUou (2!25) 7 
'—-a fracti'ou by a fraction ? 

12. Plow may you eulai^c the 
t(!rm« of a fraction (229) 7 How di- 
minish them '/ 

13. How would you find the great- 
est common divisor of two numbers ? 
*How reduce a fraction to its lowest : 
terms? 

14. How would j'ou fiiwl a com- 
mon multiple of two numbers ('iSG) 7 ' 
'-— the least common muUiple 7 ' 

i5. How are fractions brought to 



a common denominator (C39)T-^a 
the least common denominator 7 

16. How arc fractions of ti faighi6r 
denomination changed ^ to a lower 
denomination (213)7^nto integers 
of a lower? — a lower denomination 
to a higher? — into integers of a 
higher ? 

17. Is any preparation necessary 
in order to add fi*actiods (!lM9) 7—^ 
Why mnst thcAr' have the same de- 
nominator 7 How are they added 7 
How is subtmctiou of fractions per- 
formed? How the -rule -of three ? 



SECTION VIII. 



POWERS AND ROOTS. 

Q. Kniiolntfon. 

ANALYSIS. 

^63. 1^'A represent a line 3 feet long ; if Qiis lengHth 
be multiplied by itself, the product (3x3=:), 9 feet, is the 
area of the scjuare, B, which measures 3 feet on every side. 
Hence, if a hne, or a number, be multiplied by itself, it is 
said to be sqttitrad, or because it is used twice as a factor, 
it is said to b% taised to the second power ; and the lino 
which makes the sides of the square is called the j^«£ pow' 
er; the root of the stjuare, or its square root. Thus, the 
i>quare root of B:±9, is Az=3. 

d&4. Again, if the square, B, be multiplied by 
its root. A, the iproduct {9X3=), 27 feet, is the 
v<t>lumc, or content, of the cube, A C ^E, which 
measures 3 feet oircvery side. Hence, if a line or 
a mmiber be multiplied twice into itself, it is said to 
be cubed, or because lit is employed 3 times as a 
factor (3x3Xd=:!27)> it is said to be raised to the 
third power, ai ' "" 
the dimensions 
Thus the cube 



- 


] 



B 



•, and the line or number which shows / jc y y y 
ons of the cube, is called its cube root. ^ _X , X ^ 

ibe root of A C E=27, is Az=3. i/ > X X 

ED 



/ 



1 



A 



D 



256. Again, if the cube, D, be multiplied by 
its root, A, the product (27x3=:), 81 feet, is the 
wcontent of a paralleiopipedon, A C 'E, whose 
Senglh is 9 feet, and other dimeuMons. 3 feet each 
way, equal to 3 cubes, ACE, placea end to end.' 
Hence, if a given number be niultiplied 3 timf s 
into itself, or employed four times as a factor 
(3X3X^X3=81), it IS raised to the /ourf ft yowtr, or friqiMufratef of which UlO 



/ 



y 



^:p6sfJ^. 
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8&IL Agatfiy if the tiiquadrate, O, be muliij^Ued bv \h root, A, the pro- 
duct, (81X3=::)| 243, is the content of a plank, equal to 9 cubes, ACE, 
laid down in a square form., and called the sursolid^ orjiftlx pinDer, of which 
A is ihe^/ih root. 

d67. Ag^in, if the^ursolid, or fiflh power, be multiplied by its root, A, 
iheprttduct (243x3=); ^^t is the content of a cube eqnal to '^27 cubes, A 
C £, and is. called a squared cuUj or sixtJi power , of which A is the siatk 
root, 

268. From wha\ precedes, it appears that the form, of a root, or (Irs* 
power, is a Hne, the second power, a square, the tliii*d power, a cube, Ihe 
tiaariti power, a parcMdopipedon, the fiflh power, a, ptaw, <m* square solid, 
and the sixth power, a cvbej and proceeding to the hig^h.er powers, it will be 
seen that the forms of the 3id, 4th and 6th powers. aJTC co^^iuianv repeated y 
that is, the 3d, 6th, 9th, &c. powers will be cubes ^ the 4lh, Tin, 10th, &c.' 
paraUelopipedons. and the 5th, 8th, 11th, &c. planks. The raising of p6we^ 
•f numbers is called 

INVOLUTION. 

359. The number which denotes the power to which anothe^ 
is to be raised, is called the index, or exponetU of the power^ 
To denote the second power of 9>we should #rite 3*,.to de-. 
note the 3d power of 5, we Gihould write 5', and others i^iUke 
manner, and to raise the number to the power required,, nuidt):^ 
pi J it into itself continually aa many times,, less one, ta am de*-- 
noted by the index of the power, thus : 

3=3 • =3, first power of 3, the root 

U8:ps3X3 =i9, second power, or square of 3. 

33=^X3X3 =27, third power, or cube of a 
3*=3X3X3X3=81, fourth power» or biqt^idrate of 3^ 

QUESTIONS FOR PRACTICE, 



h What U the fi^ power 

6 
36 2d pewen 

e 

216 3d power. 
6 



]?96 4th power. 
6 



Asp. 7776 $th p0wer<. 



2. What is the second: 
power of 45 ? 

' Ana. 2025w 

3. What U th« square oC 
0.25 feet (121)? 

Anil. 0.6G25 ft 

4. Wha^ is the square af 
I inch T Ans. ^ uv 

5. What is the cube o^ 
1^ or 1.5? 

Ans. V=^f or 3.375. 

6. Hqv^ much la 4A ^ ^\ 
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EVOLtJTIOK. 



960. The powers of the nine digU^j from the first to the sixtk 
inclusive, are exhibited in the following 

TABliE. ^ 



poo' 

Km 



>U, or Ist powt^rg, |1} Sj 3| 4.{ 5[ 6| 



uarea, or 2d |)owere, |1| 4| 9j J6| 25| 36f 



8| 



■fiST 



9» 



49 



Cubei, or 3d powers, |l| 8| 27| 64| l^\ gl6| 343 



81 



biquadrates, or 4th p. |1 IGj 81| afiGj 625 1 12% 



612| 129 



ur«oUds,or5thpower8, |132i243il024i 3125| 7776 



2401 i 40961 6661 



168071 32768} 69049 



JBquaw cubes, or 6tli p. |1,64|729|4096| 15625)46656 



117649j262144|63144l 



g. iSlioltttfon. 



ANALYSIS. 

S61* Tbe method of ascertaining, er extracting the roots of oumken^ 
or powers, is called EvohUum. Tbe roo< of a namber, or power, is a num- 
ber, which, multiplied bv itself continually, a certain number of tiroes, will 
produce that power, ancl is named from the denomination of the power, at 
llie squar*^ root, cube root, or 2d root, 3d root, &c. Thus 27 is tbe cube or 
9d power of 3, and hence 3 is called tbe cube, or 3d, root of 27. 

262. The square root of a quantity may be denoted By this 
character >y/ called the radioed sign, placed before it, and the 
other roots by the same sign, with the index of the root placed 
over it, or by fractional indices placed on the right hand* 

Thus, \/9, or 9 , denotes the square root of 9, v!37, or' 

1 4 ' . 4 

27 , denotes the cube root of 27, and vl6, or 16 , denotes 

the 4th root of 16. The latter method of denoting roots i» 

preferablei inasmuch as bj^ it we are able to denote rooU as^d 

powers at the same time. Thus, 8^ signifies that 8 is raised te 
the second power, and the cube root of that power extractedi,. 
or that the cube root of- 8 is extracted, and this root raised to 
4h.e second poWer ; ^at is, the numerator of the index denotes 
the power, and the denominator the root of the number ovet 
which ;t stands. 

£63. Altbeufih every number most have a root, tbe roots of b«t very 
few numbers can oe fully expressed by figures. We can, however^ by tM 
bclp of decimals approximate the roots of all sufficiently near for ail praie- 
tical purposes. Such roots as cannot be fully expressed by figures ai* 
daoominated iurdt, or irrational numbers. 



8S4, Tke least jiossible root, which U a whole mimber, is 1. 
pf I i§ (1X>=) h ^bkh Um on* &cw« \wa i&aa i3m 
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employed as factor:}; the eube^f 1 is (lxix^==^) ^y two figures loss thiui 
tbenuniber enlployed as factors, and so oa« The least root consisting of 
two figures is 10, wbosc square is (10X10:==) 100, fvhich has on« ffioni 
less than the nnmber of figures in the factors, arid whose cube is (lOXiOX 
10=:) 1000, two figures less than the number in the fhcturs *, and the sani0 
may be shown of the least roots cbnsisting of 3, 4, &;c. figures: . A^in. the 
greatest root consisting of only One figure, is 9, whose square is (9x9^ 81 1 
iVhicb has iust the number of figures m the factbrs, and whose cube is ^X9 
X9=) ^729, just equal to the nnmber of figures in the factors ; and the 
greatest root consisting of two figures, is 99, whose square is (99x99=z} 
9801, &c., and the same may be shown of the greatest roots consisting of 
8, 4f, &c. figures. Hence it appears that the number o/Jgures in the con- 
Hnued proauct o/any number 0/ /actors camiol exceed the number of ^figures 
in those factors ; nor fall short of me number of figures in the fictors b^ 
the number offacidrs, wanting one. From thts, it is clear that a square 
numbef, or the second power, can have but twice as many figures as its 
root, and only one less than twice as many ; and that the third power can 
have only three times as. many figures as its root, and only two less than 
three times as many, and so ou for the higher powers. Therefore, 

265. To discover {he number of figures of iokick any roU 
tnU consist. 

Rule. — Beginning at the right hand, distinguu^ the given 
numher into portions, or perio£, hy dots, each portion consist'- 
ing of as many figures as are denoted by the index of the root; 
by the number of dots will be shown the number of figures ef 
which the root will consist 



£XAMt»LES. 

1. How many figures in the 
iMiuare, cube, and biquadrate 
root of 348753421 ? 



^4 8 753 421 square root 5. 

• . • 
348753421 cube roots. 

348752421 biquadrate a 



2. How many figtires. in thd 
square and cube root 6t 68101 
2.1416 ? 



681012. I4l6square& 
681012.141600 cube4 

In distinguishing dedorials, begin 
at the separatrix and proceed to* 
wards the right hand, ana if the lost 
period is incomplete, complete it by 
annexing the raquiate numbef' vt 
ciphers. 



fiXmACHON OF THE SQUAttE ROOT- 

ANALV8I8 

llll6. To cstraet tb« ■quara root of li given auniber is to Ihtd « immd- 
ter. wfaieb, n^altiplied by itself, will ponbduce the given ntodber, e^ it if to 
Awl the length oTtbt ikb of a wqps$h 4»f which thn «««a iDAnkMC vK^RWHUk 
iks wn^ JO 



no 



ETOLUTIOir. 
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1. If 0S9 fiMt of boards be laid down in a isq;iarc form, what will be tkt 
length of the lidcs of the square 7 6r, in other words, iK'faat if the tqnare 
root of 5£) f 

From what was shovtn (2G4), wc kuow the root must consist of two fie* 
iinse, in as much as 629 consists of two periods. Now to uiidentand tM 
method of ascertaining these two figures, it may be well to consider how 
the square of a root consisting of two figures is formed. For this pof 

pose we will take the number 23, and 
square it. By this operation; it appears 
that the square of a number consisting 
of tens and units is made up of the 
square of the units, plus twice the pro- 
duct of tlie tens, by the units, p^us the 
square of tlie tens. See this exhibited 
in figure F. As 1 OX ]0=]00, the square 
of the tens can never make a part of the 
two right hand figures of the whole 
square. Hence the square of tlie teni 
is always contained in the second peri- 
od, or m the 5 of the present example. 
The gi-eatest square in 6 is 4, and il* 
root 2; hence, we conclude, that the 
tens in tlie root arefczfiO, and 80x20=r 
4C0. But as the square of the tens can 
never contain significant fi«;ures below hundreds, we need only write the 
square of the figure denotuig tens under , second period. From what 
precedes it appears that 400 of the 629 fee >f boards are now disposed of 

in a square fort E measuring '20 feet on each 
side, and that 1 feci nre to hji added to this 
square in such r unrr as not to alter its form: 
-ui'd in order to > this, the additions must be 
. "de upon two des of the square, T^ — 9fL ^ 
v. -40 leel. N - if 129, the number of feet to 
^ be ^ddcd, be divided bv 40, the length of the 
Z additions, or, dropping the cipher and 9, if It be 
v^ divided by 4, the ouotioiit will be the width of 
the additions 3 and as 4 in 12 is had 5 times,. 
we conclude the addition will be 5 feet wide, 
and 40X3==!^ feet, the quantity added upoa 
*^' two side!). But since these additions are 
square, E, there must be a. dcficVenc^f a\ 



f3 

23 

9 square of units. 
GO ) twice the product of 
60 \ the tens by units. 
400 square of the tons, 

629 square of 23. 



6 29 (20 
400 



20a 



E 




■o longer thaa 



the sides 



the 
of the 



20 ft. 3 ft. 

20x3=fi0. "" I 9 






«0X'»=4OO 



i 



J 

X 

8 



90 



1^ 



83 ft. 



the comer, as exhibited in F, wiiose sides 
arc equal to the width of the additient, 
or 3 feet, and 3x3=:9 feet, required to 
fill out the comer, so as to complete the 
square. Tlie whole operation may be 
arranged as on the next page, where ft 
v/ill bo seen, that we first find the root 
of the greatest square in the left hantf- 
pe>:od, place it in the form of a quott^it. 
subtract the square from the period ana' 
to the remainder brin|^ down the next 
period, which we divide, omitting the 
riglit hand figure, by double the root, 
and place the quotient for the second 
figure of the root ; mid the aqa^n of 



fG7 



SQUARE ROOT. 



Ill 



4 



431129 
129 

23X23ZZ52& proof. 



6gur0 bein^ necessary' to preserve the 
fonn of the square, bv filiiuff tlie comer, 
we place it at the rigltl of ibe divitior, in 
place of tiie cipher, which is always un- 
derstood there, and (hen multiply the 
whole divisor by the last figure of the 
root. As we may conceive every root 
to be made up of tens wad units, the 

fbove reasoning may be applied to any number whatever, and may be 

|»iven iu the following gvuerol 

RULE. 

2G7r Distinguish the given numbers into periods; find the 
TOOt of the greatest square number in the left hand period, and 
|dace the root in tJie manner of a quotient in division, and this 
will be the highest figure in the root required. Subtract the 
square of the root already found from the left hand period, and 
4o the remainder bring down the next period for a dividend. 
Double the root already found for a divisor ; seek how many 
times the divisor is contained in the dividend (excepting the 
right hand figure), and place the result for the next figure in 
the root, and also on the right of tlie divisor. Multiply th« 
oivisor by the figure in the root last found ; subtract the pro- 
auct from the dividend, and to tlie remainder bring down the 
next ^H'iod for a new dividend. Double tiie root now found for 
a divisor, and proceed, as before, to find the next figure of the root* 
and so on, till all the periods are brought down. 



QUESTIONS FOR PRACTICE. 



1. What is the square root 
of 529? 

2. What is the square root 
of 2? Alls. 1,4: l2-f. 

The decimals are found by cn- 
iie.:xing pairs of ciphers conlinuallv 
Jo the remainder for a ii&w dividend. 
)n this way a surd root may t>e ob- 
leuned to any assigned degree of 
exactneM. 

3. What is tiie square root 
0f 182.25.? Ans.13.5. 

. 4, What is tlio square root 

of .0003272481 ? 

Ans. .01809. 

Hence the root of e «lecimal is 
greater than its powers. 



6. What is the square root 
of -A-? 

Ans. .64549-1-. 

Reduce ^^ to a decimal and 
then extract the root (130). 

7. What is the square Tooi 
of II ? Ans. |. 

8. What is the ^square root 
«*" Ui ' Ans. if 

9. An army of 567009 men 
arc drawn up in a solid bod^, 
ill fomi of a square; what is 
tiie number of men in rank 
and file ? Ata, TSi. 



. 5. What is the square Tnot » 
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EroLtrrioif, 



908. 



tlie Qjde of a square, which 
shall contain an acre^ or 160 
rods ? Ans. 12,649-1- rodSe 

U. The af#a of a circle is 
934.09 rods ; what is the length 
pf the side of a square of 
^qual areii ? 

Ans. 15.3 rods. 

12. The area of a triangle 
Is 44944 feet; whaj; is 3ie 
length of the side of an equal 
square ? Ans. 212 feet. 

13. The diameter of a circle 
^s 12 inches; what is the di- 



ameter of a circle 4 times as 
large ? Ans, 24. 

Circles dre to odc another es tbe 
squared of ilieir diaiQRter ', therefi[Mi> 
square tlie ^ven diameters, raalti[Jj 
or divide it by the ^iven proportion, 
ns thf required diametcn i$ tp be 
jpvater or less tliaii the given dip^m* 
eter, and tbe square root of the prO' 
duct, or quotient, wilt be the diam* 
eter required { 

14. The diameter of a circje 
is 121 feet ; what is the diam- 
eter of a circle c>ne half as 
large ? Ans. 85,5-f- feet» 



268. Having two sides of a right angled triomgU given tofiM 
fhe othet side^ 

Eui,];.-^^quare tlje |;wq giyen sides, an^ if they are tbe twp 
^ides which include the right angle, tiiat is, th^ two shortest 
^ides, add them together, and tlie square root of the sum will 
be the length of U|e longest side ; if not, the two shortest ; sub- 
tract the square of the less from that of the greater, ^md the 
square root of the remainder will be the length of the side re? 
quired, (See dcmor^^qtion^ Part L AH^ 68.) , 

* 
QUESTIONS FOR PRACTICE. 



' 1. In the right angled tri- 
(^ngle, ABC, the side A C is 
36 inches, and the side B C, 
27 inches $ what is the length 
pfthp8i4eAB? 




36X3fe:1296 
27X27=^ 729 



A B»= 



2025 
5in,Ap-1f 



If A B be 45 inches, and 
A C 36 inohos, wiiat is the 
length of B C ? 

A B2=z;45x45=2025 
A C2=:;36)<36:^129Q 



■ ^ 



BC?=? 729 . 

B C=V''^^=^7 in. Ans, 

If A B=;45, JJ C:^:^in„ 
what is the length of A C ? 

A B2=452, B C2=:272, A 
C2 and A C: 
Ans, 



f99,T10. 



CI7BV EOOT. 
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% Suppose a man travel east 
40 miles (from A to C), and 
then turn and travel north 30 
miles (from C to B) ; how far 
is he from the place (A) where 
he started ? Ans. 50 miles. 

3. A ladder 48 feet long 
will just reach from the oppo- 
site side of a ditch, known to 
be 35 feet wide, to the top of 
a fort; what is the height of 
the fort ? Ans. 32.8-1- feet 

4. A ladder 40 feet long, 
with the foot planted in the 
same place, will just reach a 
window on one side of the 
street 33 feet from the ground, 



and one on the ether nde of 
the street, 21 feet from the 
ground $ what is the width of 
3ie street? 

Ajul $6.644- t^ei. 

5. A lino 81 feet long, will 
exactly reach from the top of 
a fort, on the opposite bank of 
a river, known to be 69 feet 
broad ; the height of the wall 
is required. 

Ans. 42.^ 6 feet 

6. Two ships sail from the 
same port, one goes due east 
150 miles, the ower due north 
252 miles ; how far are they 
asunder? Ans. 293J^ miles. 



269. To find a mean proportional heitween tufo numbers. 

Ruv£« — ^Multiply the two given numbers together, and the 
square root of. the product will be the mean proportional 
pought . 

QUESTIONS FOR PRACTICE. f 



1. What is the mean proper^ 
tional between 4 and 36 ? 

36X4=144 and ^144=12 
Ans. 

Then 4 : 12 : : 12 : 36. 



2. What is the mean pro 
portional between 49 and 6i ? 

Ans. 56. 

3. What is the mean pro-* 
portioiial between 16 and 64? 

Ans. 32. 



EXTRACTION OF THE CUBE HOOT, 

ANALYSIS. 

S70. Tb jextract the cube root of a siven number, is to find a number 
which, multiplied by its scpiare, will produce the given number, or it is to 
tnd the'l^qgthrojf (^ ^i^e of a cob^ of which the given number expresses 
(be content" 

1. I have 1S167 soKd leei of stone, which I wish to lay up in a cubical 
pile y what idll be the length of the sides t or, in other words^ what is the 
ctih^MOjl of 12167 ^ 

By ^^f^s^aiMag 12167 into periods, we find the reot will consist of 

two fig^^l^j: '. I^mce the cube of tens (264) can contain no significant 

figtti«» iMsJftatt thodsahdSjUie cube of the lens in the root must be found 

is tht bft ihikl period. The ci«at«9t icube in tt is 8, wbOM root is % 

. 10» 
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lS|(n( 43 n»9i but the vnhi* of 8 Is 8000, ud tin 

t9=d|X9K2=8 2 18 20, tdat is, 800O feet of lb 

. ' ' ■ -( ^one wijl inake a pUe meafuriae 90 

t«Ka«4.1X30£=J260)4167 feet op each side, and (121?^- 

s 8000=) 4167 feet remain to bo add- 

]9Q0X&=::9600 ed to this pile in^sucb a mann^ u 

I C! X3X3=: 540 to continMe it in the form of a cube. 

r.^ 9X3X3=:. 27 Nqw it is obvious that the additicii 

." ^^ .. must be made upon 3 sides j and 

4167 each side bein^ 20 feet square, tiie 

surface upon which the additioai 
wm be made wiU be (20x20x9=^X2x300=) 1200 feet, but whcu these 
•drfftiiNis are made, there will evidently be three deficiencies along the lines 
where these additions come together, 20 feet long, or (20x3=2x30=) 60 
feet, w4uch must be fillecf in order to continue tlie pile in a cubic fonn. 
Thus the points upon which the additions are to be m^de, are (12004-60!=) 
1260 feet and 4167 feet, the quantity to be added divided by 1260, the quotient 




quaaAily of stone required for those additions. Then (6 find how much it 
takes to fill the deficiencies along the line wliere these additions come to- 
gether, since the thickness of the additions upon the sides is 3 feet, the 
additions here will be 3 feot square, and GO feet long, and the quantity of 
stone added will be (60x3X3=) 540 feet. But aAer these additions there 
will be a deficiency of a cubical form, at the corner, between the ends of 
the last mentioned additions, the three dimensions of which will be just 
equal to the thickness of the other additions, or 3 feet, and cubing 3 feet we 
• find (3X3X3=) 27 feet of stone required to fill this comer, and the pile is 
now in a cubic form, measuring ^ feet' on every side, and adduig the 
quantities of the additions upon the sides, the edges, and at the comer 
together, we find them to amount to (3G0(>-|-d404-27=) 4167 feet, just 
equal to the quantity remaining of the 121G7, after taking out 8000. ' To il- 
lustrate t!bo foregoing o|)eration, make a cubic block of a convenient size to 
represent the greatest cube in the lef\ hand period. Make 3 'Other square 
blocks, each equal to tlie side of the cube, and of an indefinite thickn^, 
to represent the additions upon the three sides» then 3 other blocks, each 
•qua] m length to the sides of the cube, and their other dimensions equal 
to the thickness of the square blocks, to represent .the additicns aiong (lie 
edges of the cube, and a small cubic block with its dimensions, each equal 
to (be thickness of the square blocks, to fill the space at the comer. Tbes«| 
ptaoed together in the manner described in the above operation, will render 
the reason of eadi step in the process perfectly clear. The process may 
|>e 8«Mgned up in rile luiiowing ^■ 

RULE. 

271. I. Having distinguished the given number into periods^ 
of three fi^furea each, find the greatest cube in the left hand 
period, and place its root in the quotient Subtract tlie cub« 
fit>m the left hand period, and to the remainder bring down the 
next period ibr a dividend. Multiply the square of the quodem. 
by 300, calling it the triple square, and the quotient by 30, call* 
ing it thto triple quotient, and the sum of these call the divisos;. 



m: 



cmiB BOOT. 



lis 



Seek how often the dinsor may bo had in tho dividend, and 
place the result in the quotient Multiply the triple aquara 
\>Y the l^ist quotient figure, and write the product under the 
dividend j multiply the triple quotient by the square of the 
last quotient figfure, and place this proctuct under the last ; 
under these write the cube of ^he last quotient figure, and eall 
their sum the subtrahend; Subtract the subtrahend from the 
dividend, and to the remainder bring down the next period for a 
new dividend, with which proceed as before f and so on, till the 
whole is finished^ 



QUESTIONS FOR PRACTICK. 
9. What is the cube root of I 5. What is the cube root of 

n^ftJH? 12? Ana. IQfU- 

1815848(122 



18158487 



1X1X300=300 

IX 30=30 

Divisor ,330 



I 



Slddivid. 



800X2=600 

30x22zz:120 

S3=s 8 



728 sob. 
I2*X300+15X30 43560)87841^ 

43200X2td86400 

360X22— 1440 

23= 8 



subira. 87848 

3. Whiit is the cube root of 
10648? An8.23. 

4. What is the cube root of 



And. 1.25-f- 



2? 

The decimals are obtaiaed by 
annexing ciphers to the remalndef) 
as in the square root, witli this diA 
Terence, that 3 instead of 2 are an- 
nexed each lime. 

6. What is the cube root of 
27054036008 ? Ans. S002. 

7. What is the cube %ot of 

if 58 ? 

8. What is the cube root of 



i? 



i-^ 



i— 



303464448? 



11'= .6(JC)()6&+4' "^•^'^ 
Ans. 

9. What ii the cube root of 



Ans. 672, 436036824287 ? Ans. 758a 



272. Solids of (he same form are in proportion to one anoOUr 
BS the cubes of thifxr similar sides or diameters. 



1. If a bullet, weighing 72 
lbs. be 8 inches in diameter, 
what is the diameter of a bul- 
let weighing 9 lbs. ? 

72 : 8' : : 9 : 64 Ans. 4 in, 

2. A bullet 3 inches in di- 
ameter weighs 4 lbs. what is 
the weight of a boUet 6 inches 
|9 diameter? 



3x3X«t27and6x6xG=2M 
Then 27 : 4 : : 216. 

Ans. 32 lbs. 
3. If a ball of silver 12 mch* 
es in diameter be worth 
$600, what is the worth of 
another baU, the diameter of 
wbiich is 15 inches ? 

Aaa,%vvaan-v- 
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EXTRACTION OF ROOTS IN GENERAL. 

ANALYSIS. 

<|78. Tbe rooU of most of the powen maj be found by repealed es- 
tractioDf of the square aad eube root. Thus the 4th root is the sqiiavs 
root of the square root j tike sixth root is the square root of the cube root, 
the 8th root is the square root of the 4th root, the 9th root is the cube root 
of the cube root, Slc. The roots of high powers are roost easily found by 
logarithms. If the logaarithm of a number oe divided bjr the index of iu 
root, the quotient Sviil be tbs lo^^thm of the root. The root of any power 
may likewise bo found by the fmlewiog 

RULE. 
274. Prepare the given number for extraction by pointing 
off from the place of units according to the required voot Find 
the first fis^re of the root by trial, subtract its power from the 
fhrst period, and lo the remainder bring down the first figurt 
in the next period, and eidl these the dividend. Involve the 
root already found to the next inferior power to that which is 
given, and multiply it by the nuoiber denoting the given power 
for a divisor. Find how manjr times the divisor may be had in 
the dividend, and the quotient will be another figure of th» 
root. Involve the whole root to the given power ; subtract it 
from the given number as before, bring down the first figure of 
the n^ period to the remainder lor a new dividend, to which 
find a new divisor, and so on tiJi th» whole is fuu3hed. 

QUESTXOPiS FOR PRACTICE. 



1. What is the cube root of 
48338544? . . . 

48238544(964 
3»=:27 

8axa=d27 )312 dividend. 

369=46656 



963 X9=d708 ) 15735 8d div'd. 



d. What is tbe fourth root 
of 1^87173376 ? 

An8.376w 

3^ What IB the sixth root 
of 191103976.' Aiis.34. 

4^ What i» the seventh root 
I of 3404835447 ? Ans.2a 

5. What is tbe fiah root of 
a076838S^1106715635 ? 

Ans. 3145. 



3643==;48338544 

BUuftentufo nmnbera to Jlnd two, mean pntportiorudg. 

Rule. — Divide the greater bv the less, and extract the cub«» 
toot of the quotient ; multiply the lesser number by this root» 
and the product will be the lesser mean ; multiply tlus mean by 
the same root, and the product will be the greater mean. 

Example. — ^What are the tw» mean proportionals between ft 
and 163? 

lQ3-r'6t=37 and 4^z=3; then 6x3b=:18, the lesser. And 
18x3e=M^ the greater. Ptq^C, « : 18 1 1 54 : 1631 - 



m 
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1 . If tli» length of a line, or any 
ptimher he inultiplie<l by itself, what 
will the profluct be (iJ53) 1 What 
is this oncration ciillcd ? What is 
|he leiig"ih of the line, or the given 
pumber. calleH ** ♦ 

2. What is a cube (6!)? What 
is meajit by cubiug a number (251) ? 
Why is it called cubing t Py what 
other name is the operation called ? 
What is the ^ivei) number called ? 

3. What ;s meant b^ the biuuad- 
r»te, or 4lh power of a nnnincr ? 
What is the form of a biquatlrate ? 

4. What is a sursolifl ? What its 
form ? What is ihe squared cube ? 
'^Vhat its form ? What are the suc- 
cessive forms of the hierher powers 
(258) ? 

' 6. What is the raising of powers 
palled ? How would you denote the 
power of a number ? What is the 
an^all Ggnre which denotes ^he power 
called? How ^yould you r^se a 
number to a given power ? 

6. Whai is Evolution? What is 
meant by the root of a nuny^ter '/ 
What relatioq have Evolution and 
Involution lo each other ? 

7. How n>ay the root of a nun>*v»r 
b€ denoted ? 'Which method }s prW- 
erable? Why(a62)? 

8. na«» every number a root ? 
(Can the root of all numbers be ex- 
pressed ? Wh^t ace tlipse called 
Khich cn^nol be fuHy cjfpre»s«d^? 

9. What is the greatest number of 
figures there can be in the coi^linued 
product of a given nun^ber of fac- 
tors ? Wl^at the least 7 What is 
the inference ? Howj then, can you 
a>scer(ain the ' number qf Ijguitts of 
ivhich ai)v root will copsi|St r 



10. What doM 
itquare root mean? 



extraetms' the 
What IS the 
rule ? Of what is the square of a 
nunfber cnnsistioff of tei)s and units 
made up (266) ? iVhy do you sub- 
tract the square of the hiniest fig- 
ure in the root from the Tefl hand 
period ? Why double Uie root for 
a divisor? In dividing, why omit 
thp right hand figure of the dividend t 
^^'hy place the quotient figure in the 
divisor ? What is the method of 
proof? 

11. When there Ts a remainder, 
how may decimals \ye obtained in 
the root ? How fiyd the root of a 
VnlgBr Fraction ? What proporo 
tion have ^iirles to one pother? 
When two sides of a right angled 
triangle are given, how would you 
find the other side? What is the 
proposition on which this depends. 
(68) ? What is meant by a mean 
proportipnal between two numbers ? 
How is it found ? 

\t. What does extracting the cube 
root mean? What is the rule^ 
Why do you multiply the square of 
the quotient by SW? Why the 
quotient by 30 f MTjy 69 you mul- 
tiply the triple squarei by the last 
quotient figure ? Why the triple 
quotient by the square of the last 
quoUent figure, ? Whv do you ad<i 
16 these the cube of' the last quo- 
tient figure ? \yith what maj" thai 
nde be illustrated? Explain thtei 
process. 

13. What proportion have soHds 
to one another? How can you find 
the roots of higher pQW^^ (273) f 
Si^e the gci^eraiJ rHln. 



i 
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MISCELLANEOUS RULES. 



. 5J75. When numbem increase by a common excess, or de^ 
crease by a common difference, they are said to be in ArUhmei' 
ical Progrtssvm, When the numbers increase, as 2, 4, 6, 8, 
A'C, they form an ascending series^ and when they decrease, as 
8, 6, 4, % &c., tliey form a descending series, Thie numbers 
which form the series are called its terms. The first and last 
tenn are called the extremes, and the others the means. 

276. If I buy 5 lemons, giving for the first, 3 cents, for tlie second, 5 
J^ the third, 7« «tu(i so on with a commoa difference of 2 .ceut«; what do I 
give for the last lemon 7 

. Here the common difference, 2, is evidently added to the nrice of the 
4rst lemon, in order to find the price of tlie last, as many limes, less 1 (3-f-S 
^2-f 2-|~%=U Ans.), as the whole uuniber of lemons. Hence, 

I. The first lerm^ the number of terms, and the common differ- 
gnce given to find the last term. 

Rule. Multiply the number of terms less I, by the common 
difference, and to the product add the first term. 



S. If I buy 60 yards of cloth, 
and give for tlie first yard 5 
cents, for the next 8 cents, for 
the next, 11, and so on, in* 
creasing by the common differ- 
ence, 3 cents, to tlie last, what 
4o I give for the last yard ? 

59X3=177, and 177-f5=: 
1S2 cts. Ans. 



3. If the first term of a ae* 
ries be 8, 'the number of terms 
21, and the common difference 
5, what is the last term ? 

20x5+8=108 And. 

4. If the first term be 4, the 
difference 12, and the number 
of terms 18, what is tlie last 
term ? Ans. 2Ua 



277. If I buy 5 lemons, whose prices are in arithmvtical prorression, 
tiie first costing 3 cents, and the last 1} cents^ what is the common dSScrence 
in the prices ? 

Here 11 — ^ziS, and 5-^1=4) 8 then is (he amount of 4 equal differeoctts, 
mid 4 ) 8 (=2, the common diflbrence. Hence, 

IL The first term, the last term, and tlie numher of terms given 
So find the common difference. 

Rule, — Divide the difference of the extremes by the number 
oTterms^ lens i« and the quotient IvVU^ietke cotcasioiii ^^^t«i:^ 



t78, 279. 



ARITHMETICAL PROGllES9IOfl« 



11§ 



% If the first term of a se- 
ries be 8, the last 108, and 
the number of terms 21, what 
13 the c ommon difference ? 

J08-«-f21— 1=5 Ans. 



3. A man has 12' sons whose 
ages are in arithmetical pro- 
gression ; th7 youngest is 2 
years old^ and the oldest 35; 
what is the common differencai 
in their ages ? Ans. 3 yr&. 



278. If 1 fi^iveS cents for the first lemon, and 11 cents for the Wt, antf^ 
the common dinerence in the pricps be 2 cents, how many did 1 b«y 7 

The difference of the extremes divided by the number of terms, less 1^ 
gives the common difference (277) ; consequently the difference of the e»> 
tremes divided by the common difference, must give the number of termA^ 
less 1 (11—3=8, and S-i-aziA, and 4-|-l=z:) 5 Ans. Hence, 

III. T^e Jlrst term, the last term^ and the oommon difference 
given to find the number of terms, _ * 

Rule. — ^Divide the difference of the extremes by the common 
difference, and the quotient, increased by 1, will be the answer. 



2. If the first term of a se- 
ries be 8, the last 108, and the 
common difference 5, what is 
the number of terms ? 

108—8-7-5=20, and 20-f-l= 
21 Ans. 



3. A man on a jotimey trav> 
elledthe first day 5 miles, the 
last day 35 miles, and increas- 
ed his travel each day by 3 
miles ; how many days did hb 
travel? Ans. 11, 



279. If 1 buy 6 lemons, whose prices are in arithmetical progression, 
rivine for the first 3 cents, and for the last 11 cents, what do I give for 
ihe whole t 

The mean, or average price of the lemons will obviously be half way 
between 3 and 11 cents=^ the difference between 3 and 1*1 added to 3 i» 

(11— ^-f-2=) 7. and 7, the mean price, multiplied by 6, the number q£ 
iemoDS, equals {Jx&=z) 35 cents, the answer. Therefore, 

IV. 7^ first and last fenn, and the number of terms given tp 
find (he sum of the series, 

RuLC — ^Multiply half the sum of the extremes by the num- 
ber of terms, and the product will be the sum of the series. 



52. How many times does a 
eoramon clock strike in 12 
lioursllt 

1+13^X12=78 Abs. 



3. Thirteen persons gav« 
presents to a poor man m 
arithmetical progression; ths 
first gave 2 cents, the last 20 
cents ; what did they all gitu? 

Ans f lJ& 



no OMkEniiCAL PROORESSION. S80,l»i. 

fl80. A Geometrical Pros^etsum is a series of terms which increasd 
by jB coustant inultiplier, or decrease by a constant divisor, as 2> 4, 8, !&, 
SZf SLC.f increasing by the constant multiplier, %. or S7; 9, 3, 1, |/&c., de' 
(creasing^ by the constant divisor, 3. The multiplier or divisor, by Which the 
teries is produced, is called the ratio, 

881. A person bou^t 6 brooms, giving 3 cenu for the firsts 6 cents Am* 
Hie second, 12 for the Uiird, and so on, doublings the price to the sixth ; 
what was the price of the sixth 1 or, in other words, if the first term of a 
teries be 3, the number of terms 6. and the ratio 2, what is the last term ? 

The first term is 3, the second, 3X2=6, the third, 6x2=^3x2x2=) 
12, the fourth, 12x2:=:(3X2x2x2=) 24, the fifth, 24x2=(3X 2X2X2X2 
=±) 48, and the sixth, 48 X2=(3x2x2X2x2x2s=) 96. Then 96 cents is 
Uie tk>st of the sixth broom. By examininf^ the above, it will be seen, that 
tne ratio is, in the prckiuctioo of each term of the series, as many times a 
factor, less one, as the number of terms, and tliat the first term is always 
emi^oyed once as a factor, or^ in other words, any term of a geometric 
senes IS the product of the ratio, raised to a power whose index is one lesa 
than the nttmber of the term, multiplied by the first term. 

Note. — ^If the second power of a number, as 2^, be Inalti* 
plied by the third power, 2?, the product is S^. Thus, 22=:2 
X2=4> and 23=2x2x2=8, and 8x4==9i2=:2x2x2x2X2; 
and, generally, the power produced by* multiplying one powex' 
by another is denoted by the sum of the indices of the given 
poweils. Hence, in finding the higher powers of numbers, vf€ 
may &bHdge the operation, by employing as factors several of 
the lower powers, whose indices added together will make the 
index of the required power. To find 3ie seventh power of* 
2, we may multiply the third and fourth powers together, thus J 
2T=g23x2*=8X 16=128. Ans. 

I. The first Urm and ratio given to find any oUur teraU 

Hole. — Find the power of the ratio^ whose index is one less 
than the number of the required term^ and multiply thifl power 
by the first term, the product will be the answer^ if the series 
is iiicreasing ; but if it is decreasing, divide the &«t term by 
the power. . 



It 'The first term of a ge* 
ixmetrical series is 5, the 
ratio 3; what is the tenth 
term r 

^ B»=d34Xdft=38lX^248::== 
1^0891, and Id683x&=d8415 , 
Ana, \ 



2. The first term of a i^^ 
creasiu£f series is 1000, ih0 
ratio ^ aiid the number of 
terms 5; what is the leart 
term^ Ans. 3||< 



«EOIfKTICAL FROG&XSBIOH. 



Id I 



888« A person boogiit 6 brooBM, g^^fS 3 cents for tho ftrst, and 96 
ccnis for the last, aad Ibo prices- form a geometrical series, the ratio of 
wbich was S ; vmaiX was tbe cost of all the brooau 1 

The priee wookl be tbe sum of tbe following scries : 3 { 6 | l^g4^ 

484-96ei<Rl89 cents, Ans. If the forejroinr series be mnltiplied \^y tbe ratw 
2, i» product is 64>12-^24 } 48 f 96— 192, wbose sum is twice that o# 

the first. Now, subtractii^ the fiist series from this, the reqpiiMder is 19^ 
3ks=3l89ssthe sum of the lirst series. Had the nt^ Umq eHher than 2, the 
lemainder would have been as many tin^ the s«vin,of the series as the ratio, 
less 1, and the reminder is always tiio dimHwnce between the first tens 
and m^ product of the last term by the ratio. Hence, 

0. T?h€ first and h^ fem% tmd ratio giveat Uifind the sum ^ 
ifce «erte».. 

|Lui.^-*sMii]tip]j the last term by. tiie raQoj, iih) from ih« 
froductjBubtract the first term, the remainder divided by tho 
ratio, less 1, will give the sum of the series. 



2. The first t^rra of a geo- 
metrical series is 4, the last 
term 972, and the ratio 3; 
what is the sum of the series 9 



a-1^72x3— 4(=:1456 Ans. 

NoTK.-<-^'rhe marks drawn over 
the numbers show, that 4 nuist be 
taken fix>m the proauct pf 972, by 3^ 
and the remainder di\nded by (^—1 
s=) 2. This n^u^ is called a Dtnct<- 
lum. 

3, Th.e extremes of a geo- 
metrical progression are 1024 
and ^19049, and the ratio li; 
wh^t is the sum of the. series? 

Ans.]|:^509a 

4. M^%at debt Vdl be die- 
ebanfed hi 12 months, by p«^- 

kig |l the first.monUi, V^ l£e 



second, $4 the third, and sq on, 
each succeeding paymenti be- 
ing double the asi ; and what; 
wul be the last payment? 

$4095 the debt 
$2048 kst pay*t 



A^a.| 



^. A gentleman} being ask- 
' ed tj6 dispose of a ^orse, said 
he would sell him on condition 
of l;iikTing 1 cent for the first 
nail, in his shoes, 2 cents for 
the second, 4 cents for the 
* tli^d, and so on, doubling the 
; price of every nail to 32, the 
number of nails in his four 
' shoes ; what was the price of 
tbe horse at that n^te ? 

And. $42949672l90l 



MS. If a penaioa of 100. dollars per annum be forborne G years, what 
Is there due at the eiid>f that time, aUov^-tng compound iiKteresiat 6 pes 
cent. ? 

Whatever the time, il is. obvious thai the last year's pewien. win dsaw 
i|o interest; it is, thereO»re, only S100 ; the last but one wiH draw intctest 
one year, amounting to |10(>} the last but two. interest (compound) for 2 
y«an, amounting to %\\%^\ and so on, fomung; a geometrical propnea- 
sion, whose fini term is 100, the ratio 1X)6, and the sum of thts seriea . 
▼^ ha. tlm amouai d«e. To find tbe last tei^(281) say, lJ065Xl00kM 
133.8agftgn[6, thp si »th term; and to find the s«m of the series (282) say, 

193.M2fi6777XljQe--100a41.86191 12256, which, divided by lX)&—l«4/». 
gvv«9 5697.5918076 Aw. er siMn d^ ^ ^ 



in 



0UO0eClllii4S. 



• M4. A MBi of Money payable •v«ry ymr, t^r a number of 
eeUtd «fMMM(y. Wlwa the payment of an annuity is focborne, it k 
be m arrcar*. 



I. What p the aasenut of an aa- 
nnky of 140, to eonUnue 5 jrean, 
attowinr » per cent, compound inter- 
«ptt Aa$,$mJOUi, 



». If a yearly rent of ^£0 be fer- 
borne 7 years, to what doesitnmeanV 
at 4 per cent, compound interest f 

AatL ;^394.9L. 



>*»> * 



B. BtteDrecfmalis. 



S85. Of the Taribi»' subditidions of a foot, the following » 
of the Diott common: 



1 foot is IS inches, or primes, (*) l^z I foot. 

1 inch « 12 seconds, (*') ^=: ^ 

1 eecond « 12 tliirds, /'"; ^ of ^= y!fr 

I third •« 12 fourths, ^'"^ ^ of ^ of TV=T7fr¥> *^ 
Ibrmin^ a decreasing geometrical progression, whose first 
lerm is 1, and ratio 12. Hence tiiey are called Duodecimal. 

286. How manj sqaare feet in a fioor,. lOfl. 4in. long,, 
and 7ft Sin. wide ? 

Here we wish to multiply 10ft 4' by 
7ft 8^ ; we therefore write them as at 
the left hand, and multiply 4 by 8=3Slr 
but 4' being -^ of a foot, and 8' Aj the 

product is {tVXA=) 1% ^^ * *^^ ^^ 
32^', which reduced gives 2^ B" ; put^ 

: ting down 8", we reserve the 2' to be 

79ft 2^ ^'''Ans. added to the inches. Multiplying 10ft by 

8^j=T^, the product is (223) f J, to which 
^ being added, we have |}-=:6fi 10'. Next, multiplying 4' 
=3^ by 7=:fJ=:2ft 4', writing the 4' in the place of inches, 
and reserving the 2ft, we e^f 7 times 10 tire .70, and two add- 
ed are 72, which we write tmder the 6ft, and the sum of 
these partisl products is 79ft 2^ 8'' Ans; 

N4>4'K.—- »Whcn fbet are concerned, the product is of the some deaoauaa- 
iiou as the term muIUplvi^ the feet; and whon feet are uot concerned, the 
noittoof the product ym be denoted by thp soar of U)e indices of the twe 
fM-iont. or simfces ovet them. thus. 4^XS'f3H9'^ Therelbro^ 



tOft4' 
7 8- 

II ■ I W . , 11. 

6 la a 

72 4 
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287. 7h multiply a number consisting <iffid^ inckss^ sssonds^ 
icc'by another of the same kind. 

>Rui:.E. —Write the several term^ of the multiplier under the 
corresponding' terms of the multiplicand; tlien multiply the 
whole multiplicand by the several terms of the multiplier Sue* 
cessiveljr, beginning at the right hand, and placing the first term 
of each of the partial products under its respective multiplier, 
remembering to carry one for every 12 from a lower to the next 
higher denomination, and the sum of these partial products will 
1>e the answer, the left hand term bemg feet, and^oso towat^ 
Uhe. right primes,, seconds, &c. 

This is a very useful rule in '^measuring wood, boards, &e.^ 
-«nd- for artificers in finding the contents of their work. 

QUESTIONS FOR PRACTICE. 



2. 'How much woo^n a load 
7ft. & long, 4ft. & wide, and 
4ft. high ? 

Ans. 140ft. or4 cord 12ft. 
Multiply the len^h by the width, 
tnd this product by the nmghi. 

3. How many square leet in 
a board 16ft. 4in. long, and 2ft. 
8in. wide ? 

Ans. 43ft. 6in. &'. 
-4.-S^ Bxanvfeetin a stock 
of 12 boards l1[ft. & long, and 
lft.3'wide.? 

Ans. 217ft. C. 
NoTX.— •Tnohes, it will be recol- 
lected, are so. many ISths of a foot, 
whether the foot is lineal, square, 
oricdid. Gin. in the above answer 
is» A a square foot-, or 72 square 
jieBes. 

5. What is the content of a 
^ceiling 43ft. & long, and 25ft. 

(Abroad? ' 

Ans. 1102ft. IC 6". 

6. How jnuch wood in:A;load 
>6ft. 7' long, 3ft. 5f high, and 

3ft. W wide ? 

Ans. 82ft. 5^ 8" 4'". 
; 7. What is the solid content 
of a wall 53ft. & long, 12ft. 3^ 
Ugh, and 2ft. tiiick ? 

Ana. 1310ft. 9', 



8. How many cords in a pHe 
of 4 foot wood, 24ft. long, and 
6ft. 4' high? 

Ans. 4} cords. 

9. How many square yards 
in the wainscoting of a room 
18ft. long, 16ft. ^ wide, and 
9ft.l(Xygh? 

" ^ns. 75yd. 3ft. 6^. 

10. Mow much wood in a 
cubic :,pile measuring 8ft. on 
every side ? Ans.?^cord(8. 

11. How many square feet 
in a platform, which is 37 i^et 
11 inches long, and 23 feet 9 
inches broad ? 

Ans. 900ft. & 3^. 

12. How much wood in a 
load 8ft. 4 in. long, 3ft. 9in. wide, 
and 4ft. 5in. high .9 .. 

Ans. 138ft. C 3r. 

13. How many feet of tfloor- 
ing in a room which is 28.ft. 
Gin. long and 23ft 5m. broad ? 

Ans. a67ft. 4^ 6*. 
' 14. How many square feet 
are Uiere in a board vt\uch m 
15 feet 10 inches long, and 9| 
inches wide ? 

Aj«. 12ft. aO' 4^ fi^. 



UH 



rotnioM. 



988. PonHon ii a nile hj wjiieli the true aniwer to a eer- 
taia claM of i^uestiona i» diseorered bj the lue of fidee or n^ 
poaed nuraben. 

t8d. Siippotfin^ A's m to he tkprfjle tfiiat of B's, aad W* agv triple 
Aat of C'«, and the »uin •! tlwir a£«s to be 140 ye«n ; Mwt is «he age •( 



Let us suf>po9e C'« fige to be 8 yeurtj then, kjy the <|iieetinn. B^ Bgc is A 
liniM &s2;yeHn, aud A's 2 tines 24«s48, aod their sura is (8-f24-H&s) 
80. New, as the ratios are the saMe, bioth io ihe tnie and su|^x>$ea ages, 
k is evident that the true sum t^ thehr 8;ges wiN have the same ratio to tlM 
true a^ of each individual; that the sum of the sujpfioned ugta has to the 
supposed age of each individual, that is, ^ : 8 :^ 140 : 12, C's line age ; or, 
to : 24 : : 140 : 42. B's age, or 80 : 48 : : 140 : 84. A's age. This operation 
is called SingU PcsUidm, and oaa/ be expressea as AdAows : 

290. ffheti the reguU has Iht seme ratio io (ke supposiUem 
Ihat ihe gwen number Aoj to the required ene. 

RfTLc-^^uppose a namber, and perform with it the operation 
de8crM>ed in the <questiou. Then, by proportion, as tbe result 
of the operation is to the supposed numbei^ so is ihe given re- 
sult to the lame number required, 

4. A veawA faaa 3 cocks ; 
the tirst will fUl it in 1 hour, 
the second in 2, the third in 
3 ; in what time will they all 
fill it together? 

Ans» ^ hour. 

5. A pelrsOn> after apending 
^ and ^ of bis money, had 
$60 kit; what had he at 
first? Ans. $144. 

6. W^at number is that, 
from which, if 5 be subtract- 
ed, ^ of the remainder will 
be 40f Ans. 65. 



2. What number is that, 
which, }kikig torcreased by ^, ! 
i| and |. itself wUl he 125? , 
Then 50 : ^ : : 1S5 zW Ans. 



Sup. 24 
1=12 

«eMilt50 



Or by fractions. 

Let 1 denote thei 
reqiured nusaiber : ( 
then 

H-*+*+i=125, 

T^=fJ, aad. i= 
f|)llte(60 Ans. 

(See p. 104^ MtsceL) 
X VFheX number is that ' 
whose 6th part e^eeds itsBth 
pah by 20? Ans. 480. | 

11.^ ff ken the mtio behveen Uu requ'hed<&nd Vi€ svppoteel mua*- 
ber differs /rom that of the given nimber to the rtquired one, 

291. Ri/LK. — ^Take any two numbers^ kad proceed with 
€«di according to the condition of the queslioi^ noting the 



291. 



POSITION. 



iM 



errors. Multiply the first supposed numlier by the last error, 
and the last supposed number by the first error ; and if the er- 
rors be tdike {that isj both too great or both too smaii), divide 
the "difference of the«produc"ts by the difference of the errors; 
%ut if unlike^ divide the sum of the products ^by the sum of th« 
errors, and the quotient will be the answer. 

Note. — ^This rule is fouud^d i»nke ftttpposifion that the first eiror 1* no 
^e second, as the dtSereuce between the true and first supposed is to thr 
di^erence oetween the true and second supposed number ; when thai is oc' 
iho case, the exact answer to the question cannot be found by this rul«L 

7. There Is a fish, whose bead is 10 inches long, his tail i^ 
as long* as his head, and half the length of his body, and hi» 
•body is as long as Ms head and tail both ; what is -the length cf- 
ihefish? 

Suppose the fish to be 40 inches long, then 



40 

i>ody i=:, , , , • 20 
tail iofi+ia=20 
4ead 10=: .... 10 



50 



48t crrof 10 



Again sup. 60 
iof i+10=25 

io=a0 

2d error «^.» S' 



40 10 

X 

^ 5 
10 40 



000 200 



aa-5:==5) 400(80 in. Auk 
40 



^t^ above opei 
«ad most others be 



ration k cafled Double PonihfL. Zihe above traestioA, 
longing to this rule, may be solved ^y fractions, tni 



lus 



The body=i of the whole aength-, the ^it:=:i t)f i+lOtrl 
+10, and the head 10 :^tben i+i^-lO+lO^zthe length; but 
i+l=l, and |— |:=z^lO+-lfc:20m.and20X-l==:80in. Am, 



!2L Wh^ number m that 
which being -increased by its 
^, its i and 5 more, will be 
doubled? Ana. 20. 

«3b A gentleman has 2 hors- 
e«y and a saddle worth $50; 
if the saddle be put on the 
horsei bis value will be 
11* 



double that of tlie seseond ; but 
if it be put on tlie second, Im 
value will Ve>^tnple that of the 
first ; what 'is the value of eack 
horse? 
Ads. 1st horse, $30,1^d, $40 
4. A and B lay out equal 
ifaoMt m trada: A^gaiiu $12^ 
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and B loMs $87, then A's 
money ia double that 6f B ; 
what did each lay otit? 

Ans. $300. 
5. A and B have both the. 
samo income ; A saves one 
fifth of his yearly, but B, by 
■pendiiig $50 per annum more 



than A, at the end 6f 4 years 
finds himself $100 in debt; 
what is their income, and what 
do -they spend per annum ? 
Ans. $125 their inc. per ann. 

BspendtllS^ 



t9%, PenmUatioH of 'Quantities^ U a role, which enables^oa to detek^ 
'toine how many diflferent ways the order 'or posiiion of any giveu numher 
W things may be varied. 

4B98* 1. liow many changes may be iQade of the letters in the word 
undt 

The iotter a can alone haye only one.position; a, denoted by 1, a and n 
can have two positions, an and na, dcnotod by 1 X?=^* 'Hie three letters, 
«, ftf and d, can, any two of them, leaving out the third,, have two chanees. 
1X2, consequently When the third is taxen in, there will be lX^X^=^ 
chanees, wi'hich may be thus exjpressed : and, adfif nda, lyidy dan and dna, 
aiiti tne same may be 'vhown ot any number of things. 'Hence, 

S94. To. find the number of permutaiions'ihdt can be fnade ^a 
given number^/ etijferent thtngs, 

RvLB. — ^MtiHtiply f^^the terms of the natural series of num- 
bers from 1 Xtp to the given number, continually together, and 
the last product will be the answer required 



2. How many days tan '7 ^ 
persons he placed in a differ- 

. ant position dt dinner? 5040. 

3. How many changes may: 
be rung on 6 bolls ? 

Ans. 720. 

4. How miany changes can^ 
be made in the position of the 
^Aolee of music? 

Ana. 40390. 



5. How many changes may 
be rung on 12 bells, and how 
long would they be in ringing, 
supposing 10 changes to be 
rung m one mmute, and the 
year to Consist of 365 days, S 
hours and 49 minutes ? 

Ans. 479001G00 changes, 
and 91 years, 26d. 22h. 41b. 
tunflL 



\ 



as-tx PKBibiriCAi. 'DECriiAi.8. 

295. The reduction of vulgar fractions to decimals (12d) 
^presents two cases, one in which the operation is terminated, 
as }=:0.375, and the other in which it does not terminate, 
as ^z=0<272727, &c. In fractions of tliis last kind, whose 
decimal value cannot be exactly found, it will be observed 

^that the same figures return periodically in the same orden 
Hience they have been denominated periodical dtcimals^ 

296. Smce in the reduction of a vulgar fracticfn to ^ 
decimal, there can be no remainder in the successive di- 

-visions, except in one of the series of the numbers, 1^ 2, 9, 
&e. up to the divisor, when the number of divisions exceeds 

'tliat of this series, some one of the former remainders must 
recur, and consequently the partial dividends must return in 
the same order. The firaction ^=0.333-(-. Here the same 
figure is repeated continually ; it is therefore called 9i iingh 
repetend. When two or more figures are repeated, as 
0.2727-J- (295), or 324324, it is called a compound repetend. 
A single repetend is denoted by a dot over the repeating 

figure, as 0.3, and a compound repetend by a dot over ths 
■" ~ ■ • • • . 

first and last of the repeating figures, as 0324324. 

297. The fractions which have 1 ibr a numerator, and any 
number of 9's for the denominator, can have no significaitt 
figure in their periods except 1. 

Thus ^=0.1X11 -f.. \gJ^~Q,010]0+. yfy—O.OOlOOlOOL 

This fact enables us easily to ascertain the vulgar fraction 
from which a periodical decimal is derived. As the 0^1111-^ 

♦is the developemeiit of ^ 0.224-=|, 0.3=:f , &c. 

Again, as 0.010101, or 0.01, is the developement of ^ 

'^0l02=^ and so on, and in like manner of ^^, &c. Hence, 

298. 7b reduce a ptrwdical^ or cirtuldiing detimalf to a mil- 
1:gar fraction. 

Rule. — ^Write down one period for a numerator^ and a^many 
nines for a denominator as the nuubei^ of figures in a perioii of 
Hhe deeifloaL 
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1. What ia the vulgar frac- 
^n of 0.i8 ? 

Ans. ^=:f^. 

2. Reduce Q.72 to a vulgar 
fraction. Ans. J|=^» 

3. Reduce 0.83 to the form 
ckf a vulgar fraction. 

Here 0.8 is 8 tenths^ and 3 
k 3 9th8=^ of 1 10th, or 1 
80th; then ^4.^=JJ4-^ 
=1, Ans. 

4. Reduce 275463 to the 
ferm of ^a vulgar iraction. 



5. Reduce 0.709236 to tbt 
form of a vulgar fraction. 

Ans. •}■§. 

6. What vulgar fraction is 

equal to 0.13^ ? 
9 X 13-4.8= 125r=:nameratox. 
900=dcnominator. 

.0J38=i§J=^ Ans, 

7% What vulgar fraction is 

equal to ^155 ? Ans. A- 
8. What is the least vmgar 

fraction ^qual to 0.5925 ? 

Ans. ^ 

^ What finite number is 
equal to 31.62 ? Ans. 3]2|. 



REVIEW. 



1. Wbal if an AriibmeticaJ Pro- 
greuion 7 . Wheii is the sefi€$ ^s- 
taoditig T When descending 7 What 
ki meant by the extremes 7 The 
'means 7 When the first and last 
terms are given, how'do vou find 
"the common dlflereucc 7 aaw the 
aomber of ten as 1 How the sum 
ef the senes 7 

• 2. What is a Geometrical Pro- 
IjreBsiont What is an ascenditts- 
jeries f What a descending 7 
What is the ratio 7 WhenUe tirst 
term and the ratio are given, how 
4U> you find any other term 7 When 
the first and last term and the ratio j. 
*vt given ^ how do you find the sum 
if the series 7 

3. What is annuity 7 When ib I 
II ia arrears 7 What does an aimu-' 
Us at ^HMnpound iuteVest -fona 7 
ifowdo you find the amoimt of an 
ai womj^wud iaterafii 1 



4. What is the common dirisioa 
of a foot 7 What are these called 7 
What kind of series do tliese firac- 
tions form 7 What is the ratio 7 
Whut is the rule for the multiplica- 
tion of duodecimals 7 How are all 
denominatious less Lbau a foot to he 
regarded 7 

5. What is Position 7 What does 
it suppose when single? When 
double 7 What kind of qacetioos 
ma^ he solved by the former 7 by 
the latter ? 

6. What is meant by the penmi* 
tation of quauiities 7 How %io yon 
find tlie^inamber of pcnnututtittis t 
*£xp!aiu the- reason. 

7. What is meant by a periodkal 
decim^K7 liy a siugk; repeteod^ 
By a cxmipound repctend 7 Ho« is 
a rcpSleaa dciioted 7 How is a pe* 
riodici) decimal. chaMg«d te as 
equiviAeiit vulgar ifnujiloa t 



f 



PART lit. 

PRACTICAL EXERCISES 



«ECTIOir I. 

Sv^ange of ettnrencff0. 

299. In £13, how many dollars, cents and mills ? 

. Nov, aa the pound has different values in different plaicea, 
the amount in Federal Money will vary according to these 
Vi4a«s. In England, $1=:49. 6d.=4.56. — £i^i^s^T-£0J225, and 
there £13=ia-f0^5=$57.777. In Canada, $lz=5sj=^ 
=;=£a'35, and there £13=13-^0^5=$52. In New England, 
$l=(ia-T-£^gq— £0.30, and there, £13=1 3-r0.3=f 43.333, In 
New York, $1=88.— J>^r-£a4, aiid th«re, £13=13-H>.4=: 
32.5©. In Pennsylvania, $l=7s. 6d=7.53j=£3/J^£0.375, 
and there, £13=13-H)*375=$34.66& And in Georgia, $1= 

4s. 8d.=4.6+s.=£^^=£0,2333+, and there, £13=13-H>.2333 
).722. ; 



300. In £16 7s. 8d. ^r., how many dollars, cents and mills ? 

Before dividing Uie pounds, as aliove, 7s. 8d. 2qr^ must he re^ 
£tuced to a decimal of a pound, and annexed to £16. This may 
be done by Art 143, or by inspection, thus, shillinffs being 
IK^ths of a pound, every 23» will be 1 tenth of a pouno: there- 
fore write half the even number of shillings for the teiAhs=s 
£0.3. One shilling being 1 20th=£0.05; hence, for the odd 
shilling we write £0.05. Fart!iings are 960ths dt a pound, 
and if 960ths be increased by Iheir 2iih part, they are lOOOtha. 
Hence 8d. 2qr.(=z34qr.-}-l)= £0.035 ; and 16-f-0.3-f-0.O5-j-0.035 
=£16.385, which, divided as in the preceding example, giro 
for English currenqy, $72,822, Can. $65.54, N, K $40^)62, 4m, 
Hence^ 

"SSOl, fb chnnge pBunds, sh^ing^y ptnct and Jbrihing9 ib 
Ftdtrcd Moneys And Ihe rtttrse. 

Rui.£.-^Rcduce the shillings, &e. to the decimal of a pesnd j 
fh«&, If it is English currency, divide by 0J225 ; if Caatda, by 
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^6X ; if N. E^by 0^ ; If N. Y^ by 0.4 ; if Penn., by 0^5, and 

if Georgia, by Oii& ;— thd audtient will be •their vai«e in doUan, 
cents and mills. And to change Federal Money irito the above 
currencies, mohqily it by the preceding decimals, and the prod- 
uct will be the answer in pounds and decimal parti. 



^ In £91, how many dol- 
lars? £91 £.=$404,444. 
Can. $964. N. E., $303,333. 
Ji. Y. $227.50, &c. Ans. i 

%, Reduce £125, N. £. to. 
iFederal Money. 

Ans. $416,666. 

5. Change $100 to each of 
the foregoing currencies. 

$100=:£22 10s. Eng."r£25 
•Cmi=£30 N. E=£40 N. Y. 
.=£37 10s. Penn. 

*6. In $1111.111, how f many 
^^Kuinds, shillings, pen«9B and 
fiurthings ? 

A,.- S ^333 63. 8d. N. E. 

^^* \ £444 &. lOdd. N. Y. 

7. In £1 Is. lOi&d. N. E., 
how many dollars ? 



■^r» /% »r* 



9. Reduce £25 15s. N. E., 
to Federal Money. 

Ans. $85.83$. 

10. In £2»7 17s. 5^d. N. E., 
how many dollars, cents and 
mills ? 

Aus. $759 57clts. 3bi. 

11. In $1,612, now many 
shillings, pence and farthingsf 

.„„ A9s. 8d.N. E. 
^^\\ 128. lOid. N. Y. 

12. meduce £33 13s. N. Y., 
to Federal Money. * 

Ans. $84,125. 

la In £1 Is. lOild. Penn^ 

how many dollars ? 



B. In £1. Is. lOid. N. Y., 
h^w many dollars ? 

Ans. $2,735. 



14. In £1 Is. lOid. Can^ 
how many dollars ? 

Ans. $437a 



302. The following rules, founded on the relative value of 
'Che several currencies, may sometimes be of use :— 

To change Eng. currency to N. E. add !^, N. E. to N. Y. 
add *^ N. Y. to N. E. subtract J, N. E. to Penn. add ^ Penn. 
to iC E. subtract -J, N. Y. to Penn. subtract ^^ Penn. to K. 
Y. add ^, N. E. to Can. subtract '^ Can. to N. E. add ^ d&c. 



'15. In $255,406, how many 
•pounds, filings, pence and 
^farthings ? 

£76 IfsSd. N.E. 

£102 9«.3d. N.Y. 



{ 




15c. 6Ad. Peiui^ 
'17t. G|<t. Can. 



16. Change £240 158. N. 

E. to the several other ear- 

rencies. 

(£3111 0^ Od. N Y. 

A«. J £300 W»- W- P««»- 
^"••i£aOO m.6d.Caa. 

S9dtB0 Fed. Moi>. 
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- TABLE 

SOS» Wihd most cmnmon gpld and silver coin«,. eontaiiiuig< tkdir w«ig^ 
f.mad intrinsic vsJue in Federal Money. 



Counliy. 1 


Names of coins. 


Weight. 


Fii>eness. 


Value. 


• 


OOLD coins. 


Grs. 


CaK. Grs. 


Delta. 


U.SUtM. 


Eaele. 
Hair Eagle. 
Uuarfec Eagle. 


270. 


2t 




10.000 




135. 
67.5 


22 
22 




54)00 
2.50 


EttiSlluia 


Guinea. 


129.44 


22 




4.666 


7« " i. 


Half Guinea. 


64.72 


22 




2.333 


M <• 


7s. piece-. 


43.15 


22 




1.556 


Franee. 


Louis d'or (old). 
IjOuis d'or (new). 


125 J»l 


m 


n 


4.440 


« « 


117.66 


21 


4.171 


** " 


Napoleon. 


190.25 


21 


0.8 


7.061 


Spain. 


Pistole (old). 
Pistole (new). 


104.62 


22'. 




3.7V 


104.62 


22 


2 


3.685 


Germany. 


Ducats 


; 5^.85 


23 


H 


2.068 


Austria. 


• Svmvrain. 


85.50 


22 




3.074 


Portugal. 


Joaoesc. 


221.40 


22 




7.981 


New Crusade. 


16.57 


21 


04 


0.566 




B1X»TX11 COlffS. 




ox. 


pwt. 




U. ekalet. 


Dollar. 


416. 


10 


14 


1.000 


u u 


HalfDoHar. 


208. 


10 


14 


0.600 


it 4* 


Quarter Dollar. 


104. 


10 


14 


0J6Q 


4t 44 


Dime. 


> 41.6 


10 


14 


0A60 


Englaad. 


Crown. 


464.50 


11 


2 


1.111 


« " « 


Half Crawn. 


232.25 


11 


2 


0.656 


M M 


ShiUtog. 


92.90 


U 


2 


Qjas ' 


fVuico. 


Crawn. 


' 451.62 


10 


^T^ 


1.06 


i< « 


6 franc piece. 


386.18 


10 


ir 


0,898 


^rt 


Dollar (old|[. 


418.47 


11 





0.991 


Dollar (new). 


418.47 


10 


15 


Qsn 


Gcnnany. 


Rix Dollar (con.). 


450.9» 


10 


1^ 


1.037 


M « 


Florin (do.). 
Hit Del. (conv.).j 


225.45 


10 


13 


0.519 


« « 


432.9» 


10 




0J26 


M M 


Florin {^.). 


216.46 


10 




0.463 


Portugal. 


New Crusade. 


265.68 


10 


|6 


0.615 


Holland. 


Ducaloon. 


S04J0 


11 


5 


1.222 


u « 


Gilder, or flor. 


162.70 


10 


in 


0.375 


M M 


Rix dollar. 


443.80 


16 


IJXB 


M m 


Goldgilder.. 


301.90 


8 


5 


ojsat 



JfoTz^— The current valneft ef sereral of .the above c«i4bs difltpr 
0«m they ioir.;istc vahie, as expressed ia the (ablt 




SECTION IL 



MENSURATION. 



D. ^snumrstfon H Sbuptvntita* 



S<l4n "Steafe^of m figure is the space contained whbia the bovndb of 
hs surface, wiiboat aa^ reffud t« tiadcncssj; and is estimated hyr the nwoioer 
ef sqvMfcs eontained' m the same j the sidfeor those squares hang either an 
inch, a foot, a jard, a rod, &c. Hence the area is said te he so mmmj 
square inches, sqnane leet, sqnare yards, er square rods, dec. 



305. 7h Jktd Ui€ ana of a paraUdagram {65\ uMher ii h9 
atquart^aretiaa^e^arhiimbuSiOr arhonAoid. 

Rin^ — MuHi]il7 the length hr the breadth, or peipen^icBkur 
]^ei|^t» and the prodoct wiD be the area. -* 



h What 10 the area of a 



■qnare whoee 

; 5 

5 


tide 18 


5f^t? 


MM 




[ 1 1 


— 5 

mm. 35 ft. 




1 1 


MM 




MM 



S. ynaA w the area of a 
nectang^e, whose length is 9, 
and breadth 4ft. ? An8.36ft. 



a What is the area ef a 
rhombus, whose length W Vt 
rods, and perpendicular heighfe 
4? Ana. 48 rods.. . 

4. What is the asea of m 
rhomboid 24 iadies long,, and 
8 wide ? 

i|i|B..)09 iaehesL 

5L How many acres in a 
rectangiilar piece of' nmnd, 
56-r»ds long^ and 26 wide ? 
5^964-|6Q==9^ Ana^ 



906. ThJhuliUatrtaofainanf^.(64) 

RiTLB 1.— Mvltiply the base by lyalf the jiei^ndicalar height 
and toe prodoet will be the areai, 

KuLB SL — ^If the three sides only are giren^add these tosethe^ 
and take half the smn ; from the half sum subtract each «da 
separately ; multiply the half sum and the three remaindeffi 
continually together, and the sqnare root of the last pvodnet 
will he the area of the triangle. 



^,9NI. 



KCNSVRATION Olf SUJ^ERFICICJr. 
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1. How many square feet 
In a triangle, whose base » 40 
^et and Tiei^bt 30 feet ? 
40 base. 
152=11 perpend, heigrbt. 




60a feet» Ans» 

2. The base of a Wangle ia 
6i?5 chains, and its height 5.20 
ehains ; what id its area ? 

Ahs. 16J25 aquare chains* 



3. What is the area of a 
triangle^ whose three sides are 
13, 14 and] 5 feet i> 

134-144.15=42 
and 42-i-2^==^l=:half sum. 
21 21 21 

13 14 i5and2lX6X7X 

— [8=7056. 

rem. 8 7 6 

Then 7U56J^=84 feet, Ana. 

4. The thVee sides of a. tri- 
angle are Idy 11 and 10 rods| 
what is the area ? 

Ans. 54.299 rods. 



307. Thjind tk&ttteu nf a trapezoid. (65) 

ft.o]«E. — Multiply half the sum of the two parallel sides by the 
perpendicular distance between them^ and the pcoduct will be 
the area. 



1. One of the two parallel 
ddes of a trapezoid is 7.5 
chairs, and the other 12Ji25, 
and the perpendicular distance 
between them is 154 chains ; 
What is the area "^ 
12.25 
7^ 



9)16.75 

9.875 
15.4 

89500 
49375 
9875 



152.0750 m^ chains* Ans. 



2. How many square feel 
in a plank 12 feet 6 inches 
long, and at one end, 1 foot 
and 3 inches, and, at the odielv 
11 inches wide? 

Ans« 13^ fbet 

3. What is the area of a 
piece of land 30 rods lone, 
and 20 rods wide at one endb 
and 18 rods at the otlier ? 

Ans. 570 rodfc 

4. What is the area of ^ 
hall 32 feet long, and 22 feet 
wide at one end, and 20 at the 
other? Ans. 672 feet 



806. Tojtnd ike iHfta of a irtq^eziuMy or an hrtgular fohfgom, 

RuLK. — ^Divide H into triangles, and then find the area of 
ttiatiglet by Art 306^ ana add tbetn together^ 
19 
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meifsimxTioN or supEKriciKs 



509,31ft 



1. A trapezium is divided 
into two triangles, by a diago- 
nal 42 rods long, and the per- 
pendiculars let fall from the 
opposite angleer of the two tri- 
angles, are 18 rods and 16 rods ; 
what is the area of the trape- 
aium? 

43 4% S36 
9 8 378 

378 336 714 rods, Ans. 



2. What is the area at a 
trapezium whose diagonal it 
108j| feet; and the pcrpendJcu' 
lars 561 and 00| feet ? 

Ans. 6347i feet 

3. lio^Y many square yards 
in a trapezium whose diagonal 
u 65 feet, and the perpendicu* 
Lirs let fnll upon it 28 and 
33.5 feet ? 

Ans^ 2211^ yds. 



%9, TV Jlnd the diameter and citcumfirtncc of a ctrei«, titker 
fipm tke other, (67) 

RuLK ].^^A» 7 is to 22, so is the diameter to the circumfer- 
ence, and as 22 is to 7, so is the circumference to the diametet, 

RulkS. — As 113 is^toSSSy so is the diaineter to the circom- 
fbrence, and as 355 L^ to 113, so is tlic circumference to the di^ 
ameteri 

RujLK 3; — As 1 is to 3.1416, so is the diameter to the ciroum* 
ference, and «s 3.1416 i^ to 1, 90 y the circumference to the 
diameter. ' 



1. What is the circumfbr- 



once of ft circle whuse diame-vr a circlo whose circamferenctt 



tar is 14 feet .' 



3. What is tlie diameter of 



Is 50 rods ? 



By RuJol. 
A* 7 : 22 ^ : 14 : 44, Ann. 

%*^"'e2. j By Rule 2. 

A« lU : 355 : : 14 : 43|[^, Ans. { As 355 : 1 13 : : 50 : ld.9156, Am 



Ky Rule 1. 
As 22 : 7 : : 5J) : 15.»J090, Au*. 



By Role 3. 
Ai 1 : 3.1416 : : 14 : 'I3.08!M, Aus. 

2. BupjMsing the ^diibnetet 
•uf'ttie eairth to be 7958 mUos, 
wfani is ilA circumference ? 
Ans. 25000.8528 miles. 



By RhIo 3. 
As 3.1 11(3 : 1 : : 60 : 15.9156, Aim. 

4. Supposing^ the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 7957^ nearly. ^ 



310. 7^ find the area of a circle. 

' ltut.k.;:-?ffaltipiy half the circumference by half the diame- 
fer^r-M>r the squiure^of the diameter by •7854,'-<or the aquan of, 
tho circnmfeawiicoly •07058,'T-che product ^wiU be the area. 



Sll, SH. 



lffEN«mUTIOir or SUFKRTlCir.S. 
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L What is tke area of a 
«iicle whose diameter U 7»aad 
etrcamference 22 feet ? 
11=^ circujnfSrence. 
3.^K=r| diameter.* 



55 
33 



38.5 feet, Ans. 
2. What is the area of a cir- 
cle whose diameter is 1, and 
eircamference 3.1416? 

. Ans, .7854. 



3. What is the Jirea ef a eir* 
cle whose diameter is 10 rodl^ 
and circumference 31.416 ? ^ 

Ans. 7dJ>4 rods. 

4. How many square chains 
in a circular field, whose cir- 
cumference is 44 chains, and 
diameter 14 ? 

Ans. 154 chains. 

5. How many square feet in 
a circle whose cireumferenee 
is 63 feet? 

Ans. 315 feet 



311. The area of a circU given to find (kt diamder andrir* 
cw^firence, 

Rvuc 1. — ^Divide the area by .7854, an^ the square root of 
the quotient will be the diameter. 

2. Divide the area by .07958, and the square root of the quo- 
tient will be Ihe eircumference^ 



I. Whatisthediameter of a 
eiicle whose area is 154 rods ? 

7854 ) 154.000a< i96< 14 rods. 
7854 1 



7^5465 24)96 
70686 96 



47740 
47124 

616 



2. The area of a circle is 
78.5 feet ; what is its circum- 
ference ? Ans. 31.4 feet 



3. I demand the leng;th of a 
rope to be tied to a horse's neei^ 
that he may ffnize upon 7854 
square feet of new feed^eveiy 
day, for 4 days, one end of the 
rope being each day. fastened 
to the same stake. 

1st circle contains 7854 feet 
-7..7854^10000, and, yiOOOO 
=100 diara. —-2=50 feet, the 
1st rope ; 2d circle oontaiaa 
157084-7854=20000, and V 
20000=141 i, or 701 feet, aee" 
ond rope. Sic, 

lstrop«50 feet.") 
2d " 70|f#»Ll 
3S ** 86|feet.f 
4(h " lOOfeKj 



312. To find tU area of an ovalj or eHipHi. 

J&VLE. — Multiply the longest and shortest diametera tog^^i^ 
f nd the prodnat by .7854 ; the )as( |yoduct will be tlxe area 



\ 
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MKNSURAtlON OF lOLIDS. 



313— 31U 



I. What is the area of an 
oval, whose longest diameter 
\b 5 feet, and shortest 4 feet ? 

5X4 X.7»54=) 5.708ft Ans. 



2. What is the area of an 
oval whose longest diameter m 
21, and shortest 17 ? 

Ans. 280.3878, 



31^ To ^nd (ht carta, or surf act, of a globt or sphere. 

Rule. — ^Multiply the circumA^rcnce by the diameter, and the 
product will be the area. 



1, How many square feet in 
the surface of a globe whose 
diameter is 14 inches, at)d cir- 
cumference 44? 

44X14=3616, Ans. 

2, How many square miles 
in the earth's surface, its cir- 
cumference being ^^5000, and 
its diameter 7957| miles .? 

Ans. 198^43750. 



8. What is Uie ivrea of the 
surface of a cannon shot, 
whose diameter is 1 inch? 
Ans. 3.1416 inches. 
4. How many square inches 
in the surface c^ an 18 inch 
artificial globe? 

Ans. 10l7;878i, 



M. S9itnnnv»iion of Solftrs^. 

S14f MeruurcUion of 8plHs tracbes to determipe th« spaces tnchidiod 
by cooU^ous surfaces, and the sum of the tnt^asures of these iucludinc 
•ttffaces IS Uie whole surface of the body. TK** metumre of a solid b cal^ 
•d its fdidity, capacity, roatent, cmt volume. The content is estimated by 
the number of cubes, whose sidet are iuches, or feet, or yards, Sec, con- 
UuimkI bi the body. 

315, Tot fvod ihe solidity of a cubt. (234) 

HuLB. — Cube one of its sides, that is, multiply the side t>y 
itself, aiid thai product by the side again, and t^ last product 
will be the answer. .. 



1. If the length of the side 
of a cube be ^ feet, what is 
its solidity ? 

jex22X29t=10648, Ans, 



2. How many cubic inchet 
in a cube whose side is 24 
inches ? 

Ans. 13824, 



316. To find Vu soUdUy of a paraHdopptd^n, (69) 

Rule. — ^Multiply the length by the breadth, ajid that product 
by the depth ; tiie last product will he the answer. 



'M,9U,819. MEKSUIUTIOH OP S0X«IB8« 
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1. What is the content of a 
paraDelopipedoii whose length 
IB (i feet, its breadth 2i feet, 
and its depth 1| feet? 

6X2.5X1.75=2(>J25, or26| 
feet 



2. How many feet in a stick 
of hewn timber 30 fecit long, 
9 inches broad, and. 6 inches 
thick ? 

Ans, 111 feet 



3I7* Jhjind the side qf the largest stiik of timber that can 
he hewn from a round log. 

Rule.- — Extract the square root of twice tiie square of the 
•emidiameter at the smallest end for the side of the stick when 
i4iquared. 



1. The diaBieter of a round 
Wg at its smallest end is 16 
inches; what will be the side 
•f the largest squared stick of 
timber that can be hewed from 
it? 



V^X8X2^11^1 in. Ans. 



2. The diameter at the 
smallest end being 24 inches, 
how large square will the stick 
of titnber hew ? 

Ans, 16.97 in. 



318. To find the soHditi/ of a prisma or t^lpider, 

ROX.K.— ^Multiply the area of the end hy -the length of the 
ptmoj for the content 



1. What is the Content of a 
triangular prism, the area of 
whose end is 2.7 feet, and 
whose length is 12^ feet? 
2.7X121=32.4 0. Ans. 



2. What number of cubic 
feet in a round stick of timber 
whose diam(^r is 18 inches, 
and length 20 feet? 

Ans. 35.34a 



519. 7b find the soHdiiy of a pr/ramidf o) con*. 

Rvjusu — Multiply the area of the have by the hcijorht, and cue 
third of the product will bo the content 



I. What is the content of 
« .cone whoso height is 12^ 
feet, and the ^imi'Her of the 
te*s t^'ftfet ? 

•ai ^'X^7854xi%^3z=: 
20.45;!12^Ana 
13* 



iL What is the content of a 
triangular pyramid, its height 
being 14i| feet, and the sides 
of its base being 5, 6 and 7 
feet? ^ina. 7>U13H> 
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or THE FALL QF HKAVT BODIES. 



. 390. 7h Jitid the solidity of a sphere* 

Rule. — Multiply the cube of the diameter by .523^ or mul- 
tipiy the square of the diameter by one 6th of the circiimference. 



1. What is the content of a 
•phere whose diameter is 12 
inches? 12X1^X1^X^236 
=4)04.7808, Ans. 



2. What is the solid content 
of the earth, its circumference 
being 25000 miles ? 

Ans. 26^)85814912 miles. 



etuuQim. 



S91* Ouaging teaches to measure all kJnAs of vessels, as pipe^ 
bogibcads, barrels, &c. 

» 

Rule.— To the square of the bung diameter add the squait 
•f the head diameter ; multiply the sum by the lengUi, and the 
product by .0014 for ale galloa^;, or by .0017 for wine gallons^ 



1 What is the content of a 
ca^lc, whose length is 40 inch- 
es, and its diameters 24 and 32 
itches ? 

32X324-24xi4X45«C40()0, Ans. 
64000X. 0014=89.6 a. gal., Ans. 
64000X .0017=108.8 w. gal., Aus. 



2. What is tlie content of a 
cask whose length is 20 inch- 
es, and diameters 12 and 16? 



1 13.b w. gaL 



SECTION III. 



PHILOSOPHICAL MATTERS^ 

Q. <9f tUf ^m of ^ta\>s l$o9ie«. 

Zitft, Ileary Bodies near the surface of the earth, Tall one .foot the first 
quarter of a second, three feet the second quarter, five feet the tliird quai^ 
ler, and seven feet tlie fourth quarter, equal to 16 feet the first second. 
The velocities acquired by falling bodies, are in proportion tu the squares 
of the times iu which they fall ', tliat is, if 3 bullets be dropped attbe sama 
lime, and the fiist be stopped at the end of the first second, the second al 
Ihe end of llie second, and the third at the end of the third, the first will 
have fallen 16 feet, tlie second (Six 2^=4) four times 16, equal to 64; and 
the third (3x3=^) a>ne times 16, equ.il to 144 feet, and so oo. Or, if 16 

— - ■-■ ■ - ■ ' ■- 1 ■ I -1 M. 

* The surface of a sohnre is found by ^ultlplyinc its '*'*9'rr*^ by ilt 



or TBE FALL OT BKATT BOOIKS. 
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feet be multipfied by so many of the odd nomben. bef^iiuimr al 1, m them' 
are seconds in the pveu time, these sevrrai ]>rfKlucts will be tnn spaeaa 
passed tSroiigh in each of the several seconUs, ami their stun will be Ibiv 
whole distance faUen. 



323. The telocity given to Jind the space Jtdlen throttgK 

lluLE. — ^Divide the velocity in feet by 8, and the square of 
the quotient will be the space fallen tbrou£;h to acquire that 
Telocity. 



1. From what he%ht most 
fl body fall to acquire the ve- 
locity of a cannon ball, which 
ia about 660 feet per second ? 
66(H-8=82.5, and 82.5 X 
82.5=:806.25ft=:l^y^ miles, 
' Ans. 



S. From what height moffl 
a body fall to acquire a veloci- 
ty of 1200 feet per second ? 
Ans 22o00 feeL 



324. The timt gweu to Jind the spatt falkn through, 

KULE. — ^Multiply the time in seconds by 4, and the Fqiiiure of 
titc product will be the space fallen tlirough in the given time. 



1. How many feet will a 
body fail in five seconds ? 

5x4=20j and 20x20:^400 

feet, Ans. 

2. A stone, dropped into a 
well, reached the biittom in 3 
seconds ; what was ito depth ? 

3X4=12, and 12X12=144 
feet, Ans* 



3. Ascending bodies are re<^ 
tarded in the same ratio that 
descending bodies are acteler- 
ate«l ; tfierefore, if a ball, fired 
upws^rds, return to the earth 
in IG seconds, how high did it 
ascend ? The ball being half 
the time, or 8 seconds, in its 

t ascent: tlierefore 8x4=32, 
ana 32X32=1024(1., Ans. . 



325. 71u velocity per second given to Jind the timt. 

Rule. — Divide th^ given velocity by 8, and one fourth part 
of the quotient will be Uie answer. 

1. How long must a body % How long must a body bo 



bo falling to acquire .a velocity 
of 160 feet per second ? 

160-^8=20, ^d 20-i-4=5 



falling to acquire a velocity of 
400 €et per second ? 

Ans. 12i seconds* 



9^ 




MO 



<ur^ VHjft yAU^^ojr^ ubavv bqdikm*. S9S*-ai^ 



RuJLB.^~Divide the jMjuare root of the space fallen through 
by 4, and the quotient will bo the time. 

2. In how many Aeconds. win 
a bullet fall through a space d 
11025 feet? 

Ans. 26i seconds. 



1. In how many seconds will 
a body fall 400 feet ? 

V400=20, and 20rH=5 
seconds, Ans. 



327. To find (Ae veZoo^ per stcandy toWi tohich a body mB 
hfgin to dticend id a«y distance Jrotn tkt tcarWs svtrfaco^ 

Rule. — As the sqaarie of the earth's semi-diameter is to 10 
feet, so is the square of any other distance from the earth's cen- 
tre, inversely, to the velocity with which it begins to descend 
per second. 



1. Admitting the semi-diame- 
ter of the earth to be 4000 
miles, with what velocity per 
second will a body begin to 
descend, if raised 4000 miles 
shove the earth's surface ? 

As 4000X4000 : 16 ; : BOOO 
X8000 : 4 feet, Ans. 



% How high above the 
earth's surface must a ball be 
raised, to begin to descend 
with a velocity of 4 feet per 
second? 

Ans. 4000 miles. 



"SSS^ 7\ffind ihe veiodiy acqmttd &y a filling bod^^ per secemd, 
edthe end of any given period of time. 

Rule. — ^Multiply the perpendicular space fallen through by 
^, and the square root of the product is tlie velocity required. 



1. Whatvelocity per second 
does a ball acquire by falling 
225 feet? 

225X64=14400, and 
V'I4400=:il20, Ans. 



2. If a ball fall 484 feet in 
5i seconds, with what vdocity 
will it strike ? 

Ans. 17& 



S29. TTte velocity with which a hodif strikes given to find Ms 
UpaetfiUen thrffugri 

RuuB. — Divide the square of Hvd velocity by' 64, and th« 
^piolient will be thc> space required. 

2. Tf a stream move with a 
velocity of 12.649 feet per 



L If a ball strike the ground 
with a velocity of 56 feet per 
fl6eoiid, firom what height di4i sccon<i^ what is its peipendieor 






htm? 



2A 



or PISKI^ULUMS. 



HI 



330. Thjind the force mth tchick u faffing bod^ wift strikt. 
RuLEw — Mnltiply it^ weight Uy iu velocity, and thti pr^duci 



will be the force. 

X, If {I rammer for driving 
pHes, weighing 4500 pounds, 
isJl through the space of 10 feet, 
with what force will it strike ? 
V'10X6l=25.a=vclocity, and 
2MX4500=H:38501b. Ans. 



2, With what force W'iU a 
451b. canjioii ball strike, drop- 
ped fix^izi 8 height of 225 f^et f 

Aiis. 50401b. 



S31. The time of a vibration, in a cycloid^ is to Uie time of a bettvjr 
body's descent through half lis length as the circumfereucc of a circle to 
its diameter j therefore to find the length of a pcudulum \ibratiiig seconds, 
wiace a falhnr body descends 193.6 uiches in the inl sccend, say, as 
3.1416X3,1416 : |xl : : 193.5.19.f> incbcss=| the length of the peaduJum, 
tmd 19.6X^2=39.$ inches, the Icuglh. 

333. To find the Itfigth ofapendxdwn that unU swing any 
given timie, 

RcLE. — Multiply the square of the time in seconds, by 39^9^ 
and the product will be the length required in inches.. 

1. What are the lengtlis of tlirce pendulums, which. ^ill swing 
respectively j seconds, seconds, and two seconds ? 

.5X.«'>X*39.2=9.8 in. fjr ^ seconds. J 

1 X I X«^.2trz3i).2in. for seconds. V Ana- 

2x2X39.2=156.8in. for 2 seconds. > 

2. What is the length of a pemlulum, which vibrates 4 time« 
In a second ? .25X^X39.2=:2.42 inchesi Ann. 

3. Required the lengths of 2 pendulums, which will respoo- 
tively swing minutes nnd hours? 

60X60X-3i>.9=141120in.=2m. 12G0 feet. I .^ 
3G0Ox3()0OX39.2=508C32OCC=:8018m. i^O feet { ^"*" 

333. To find the time which a pendulum of a given kngth trCB 

RuLS« — Divide the give^. length b^ 3D.2, and tlie iquaxe rool 
of the quotient will be the tii^e in seconds. 

). In what time will a pendulum 9;S inches in length vibrate ]t 
i^ 4v/a^*»,2=s.5, or i Mcond. Sim^ 




*4% or THK LSTKIU 8M,9Sft,93& 

9. I obsenred that while a bill was falling from the top of a 
^ tfteeple, a pendulum 2.45 inches long , inade 10 vib rationfl ; what 
was the height of the steeple ? V^.45-:4i^.i« SSSii. and JiSX 
lQ=2JSs. ; then 2.5X4=::10, and 10X10=100 feet, Ans. 

' 334. Tojind the depQi of a mU by' dropping a 9tone ittto tt 

RoLB. — Find the time in seconds to the hearing of the etone 
etrtke, by a. pendulum; multiply 73088 (z=:]6x4X]142; 1142 
feet being the distance sound moves in a second), by the time 
in 8eeon£i ; to this product add 1304164 (=the square of 1 142), 
and fitMn the square root of the sum take 11^; divide the 
square of the remainder by 64 (==cl6X4), and the quotient wiH 
be the diepth, of the well in feet; and if the depth be divided by 
1142, the quotient will be the time of the sound's .n^ent, which, 
taken from the whole time, will leave the timo of the stone's 
daseant 

1. Siu>pose a stone, dropped into a well, is heard to strike the 
tMttom in 4 seconds, what is the depth of the well ? 

V^^OaiBX 4+1304164—1 142=121 .53, and 121.53X121.53+ 
64=;;330,77*4eet, Ans. Then 230.77-1.1 142=:.2 of a second, th« 
aouxid*s aacfiwly and 4-^i2:=^9^ seconds, stone's descent* 



^ 0tt^ n.t\ttt. 



836. It is « principle in mechamcs that the power is a» the weight as 
the velocity of the weight is to the velocity of the ppwer. 

336. Tojind what toeight may ht balanced by a given powtr. 

Role. — As the distance between the body to be raised op 
balanced, and the fulcrum, or prop, is to the distance between 
tlie prop and the point where the power i)i applied, so is the 
power to the weight which it will balanoe, 

}. If a man weighing 160 lb. rest on a lever 12 feet long, 
what weight will he balance on the other end, supposing the 
pr(^ to be } foot from the weight? 1 : 11 : : 160 : 1760 lb. Ana, 

SL At what distance from a weight of 1440 lb. mnsta prop 
tte plaeed. so that a power of 160 lb. appliod 9 feet firom the 
prop may balance it ? 1440 1 160 ; ; 9 : 1 foot, Ans. 

3i In giving direction^ for makiiig a chaise, the length of the 
9\ii^ between the axletree and back band bejng settled ftt 9 
fset, a dispute arose whereabout on the shctlls the centre of the 
body should be fixed { th® chaite maker advised to.> plaice it 30 
tnches before the axletree ; others supposed th^ 20 inches 
iroold be a soiBcient ioeumbrance fot the horse, H»w suppof* 
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ing two passengers to «veigb3 ewt and the body of the chabe 
} cwt. morey what will the horse, id both these coses, beai, 
more than his harness ? ^^_ 5 ^^^t ^^* ^ ^® ^^^ 

Ans. j 77^ lb. in the second 



8^. Ruj.s.~*As the diameter of the axle is to the diameter 
of the wheel, so is the power applied to the wheel to the weight 
sospended ofl.the axle. 

1. If the diameter of the axle be 6 inches, and that ^th^ 
wheel be 48 inches, what n^eight appTied to ilic wheel will. bal^ 
ance 1268 lb. on the axle ? 48 : 6 i : 1268 : 158 lb. Ans. j. 

2. If the diameter of the wheel be 60 inches, 8nd that of the 
axle 5 inches, what weight on tiie axle will 2 lb. on the wheel 
balance? 5 : 50 :: 2 : 20 lb. Ans. 

3. If the diameter of the wheel be 60 inches, and that of thf 
axle 6 inches, what weight at tlie axle will balsmce 1 lb. on the 
wheel? Ans. 10 lb» 



338. The power is to the weiglit which is to be raised as ikk 
distance betv/jsen two tiireads of tlie screw. Li to tlie circum- 
ference of a circle described by the power applied at the end 
of the lever. To find Hie circum/ertnce of ike cvrle s multiply 
twice the lengtli of the lever by 3.1410 } then eay, as the cir- 
cumference is to the distance between trie thi-eads of tlie screw^ 
so is the weight to be raised to the power wiiich will raise it 

1. The threads of a screw are 1 inch asunder, the lever by 
wliich it is turnedj 30 inches long, and tiie weight to be raiseq, 
t ton=::2240 lb.; what power must be applied to turn the screw? 

30X2=360, and 60X3.1416=188.496 inches, the cisc. 
Then 188.496 : 1 : : 2240 : 11.88 lb. Ans. 

2. ff the lever be 30 inches (the circumference of which is 
188.496), the threads 1 inch asunder, and Uie power llJ^ lb., 
what weight will it raise ? 

1 : 16a496 ; : 11.88 : 2240 lb. nearly, Aos. 
9. Let the weight be 2240 lb., the power 11.88 lb., and the 
lever 30 inches ; what is the distance between the threads ? 

Ans. 1 inch, nearly. 
4. If the ^wer be 11.88 lb;, the weight 9240 lb., and the 
lH»rH'«»<*>M'^* ^>^iiU is the length of the lever? 

Ans. BQ inches, neaily. . 
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MISCELLANEOUS QUESTIONS. 



33D. 1. What number taken from the square of 48 will leave 16 
toes 54? Ans. 1440* 

^ 3. What nnmher added to the 31st part of 8813, will mate 
(he mm 200? Ana. 77» 

3. What will 14 cwt of beof cost, at 5 cents per pound? 

Ans. $7a4a 

4. How much in length that is 8| inches wide^ will moke 
a square foot ? Ans« 17|^ inches. 

5. What number is that to which if f of | be add^d, the 
sum will be 1 ? Ane. ^. 

6. A father dividing his fortune amon^ his sons, gave A 4 as 
often as B 3, snd C 5 as oflen as B 6 ; what was the wbofe 
to|acy, supposing A's shai-e $5000? Ana. $11875u 

7« A tradesman increased h'\3 estate annually by £1(K) more. 
than i part of it, and at the end of 4 years found that his estate 
amounted to £10342 3s. 9d.; what had he at first? Ana. £4Q0a 

8. A person being asked the time of day, said the time paot 
noon is equal to ^ of the time till midnight ; what was the 

ime ? Ans. 20 minutes past 5. 

9. The hour and minute hand of a clock are together at 19 
o'clock; when are they next together? Ansc ih 5^m. 

10. A youn^ bare starts 40 yards before a greyhound, and 
is not perceived by him till she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog oo 
view makes after it at the rate of 18. In what time and di»- 
tat^e will the dog overtake the hare ? 

Ans. COj^. time^ 530 yds. distance^ 

11. What part of 3d. is ^ part of 2d. ? Ana. }. 
ISL A hare is 50 leaps before a greyhound, and takes 4 leaps 

to the greyhound^ 3 ; but. 2 of the greyhound's leaps are ao 
»och as 3 of the hare's ; how many leaps must the houzkl takia 
to catch the hare ? If 3 : 1 : : 1 :^ the hare's gain. 

2 : 1 : : 1 : ^ the hound's gain*' 
Then j — }c:|, and ^ : | : : y : ^fi^=:300, Ans. 
13b A post is ^ in the sand, ^ in the water, and 10 l^MI 
aWv#lhe water; what is its length? Ana.84iMC 
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14. A n>an being asked how many sheep he had, said, if hm 
had as many more, I.^ilf as many morei and 1^ sheem h€ 
should have 20 ; how masiy bad be ? Ans« 5. 

- 15. In an orchard j. the trees bear apples, j- pears, | 
plums, and 50 of tTxem cherries; how many trees are there 
in all? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
ih 13 ; in what tinte will both to^^ether do it ? Ans. 5^| days. 

17,. What is the difference between the interest ot £350 at 
4 per cent, for 8 years, "and the discount of the same sum at the 
same rate, and for tlie same time ? An^. £27 3^1^. 

18. Sound moves at tlie rate of 1142 feet in a second ; if th« 
time bet^veen the lightning and thunder Mi 20 seconds, what is 
the distance of tlie explosion? Ans. 4.32-f~miIes. 

11). If the earth's diameter be 7911 miles, and that of the 
moon be 2180, how many moons will be required to make one 
€;frth ? ^ Ans. 47*788-^. 

20. If a cubic foot of iron were drawn into a bar i of an mch 
square, what would be its length, supposing no waste of metal ? 

??2<lE^i?=27648inj=:^04ft. Ans. 

21. A lent B a solid stack of hay, measuring 20 feet every 
way; some time after B returned a- quantity measuring every 
wav 10 feet; what proportion of tlie hay is yet due ? Ans. f. 

' 22. A general disposing his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to Bll up the square ; how many soldiers 
hadhe? ^ Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
where it was cut off, rest on the stump or upright part ? 

-RtLK. — ^From ihe^uare of the leue^h 
«f ttie pol« (1. e. th^Jfm of the bypotEfr 75x75-66x6^^7 i ft. An*, 
nuse and perpiepdicular) take the square — — — „ ^^ ** 
of the base j then divide the remainder 76X2 

by twice the length of the pole, and the quotient will be the height at which 
It iBUSt be cut off. 

24. Suppose a ship sail from lat 43^ N. between N. and E. 
till her departure from the meridian be 45 leagues, and the 
mim of h^r distance and difference of latitude be 135 leagues; 
what is th e distance sailed, and the latitude come to? 
135X135— 45x45Tea.ni. 135— 60=751. dia^W, ? 

-r- • ■• =30Ot=l€O=3»of lat. 43**+3«>=;46<» come to. J 

135X3 An^ 

13 
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>2I4L 35. Four men bought a ^rindi^toiie kH) i.iciie» in diame- 
ter ; hoyr mUch of its diameter mast each ^iijid utf t) h^ve 
an equal share of the stone, if one <^riiid his .share first, and 
tlien another, till the 0tpno is ground away, nuikiivg no allow- 
ance for the eye ? ' 

Rule.— Divide the square of the diameter f»y the uuiuKm' of in«n, snJb- 
Uact llic qttotieiU fixMn ttui miUArc, and extract llie Mjuaru rool of the r*- 
Mainder, wh'i^h isllic icn«0h of th« diamctt!!:, ai^cr the first share U taken 
off'f aii4 by repeating- the latter part of the prwreiw, all the several sUntv9 
tany be fouiu!. 

60 X()0-H= d>00, the sBbtrahend. 

A, /m00—9OQ =5VMy+ and \H)— 51 ^tt=8.04, l.st share. 

^^700-^-^=42424- and 51.1K^-4242=9^, 2d share. 

V'l^OO— 900=30. ajft 42.4^-ii0=r24^, 3d share. 

aiwl 30, 4thV share. 

2G. Suppose one of those meteors called fireballs to move 
pafuUel to the earth's surface, and 50 niiles above it, at tlie 
rate of 20 miles per second; in what time will it move round 
the earth? 

The earth's dijuneter being 7JX>4 niiles, the diameter of the 
orbit will be 79a4+.50>o2=B0(>4, and 80(54 X3.1416=2o:3a^8ti';M, 
its cipcwmference. Then 25aa3.8t>24-~20i=12(36.G9'^12s.=:Sl' 
&r 41"' 35"" i:^"' 55""" Ans. 

27. When first tire marrlaife knot was lie^ betwixt my wife aud tn^r. 
My a^Bfe with liers <ii<l so a«fi"ee as niuotciMj tloes with eig'l/t aiid three j 
but aJlerleii and half len years we man and wii'e ha<l been, 
lier aife came up as near to mine as two times three to nuic. 

VVIuil wcpc ««ui- a^es at manJa«(ft ? Aus. 57 and 33. 

28. A bo^ weigrlnng 30 lb. is imiKlled by tiuch a force aa t<p 
9efid it 20 rods in a second ; witli what velocity would a body 
weighing 12 lb. move, if it were impelUjd by tlie same force ? 

Ans. 50 rods. 

W, Fn a thunder storm I observed by my clock that it waff 
6 seconds between the .lightniitg and thunder; at what dis- 
tance was the explosion ? Ans. (>B52 ^=l.j..2.j miieau 

30, There is a square pyramid, each side of ^^hose base is 30 
inche$, and whose perpendicular height is 120 inches, to be 
divided into tliree equal parts by sections parallel to its base; 
what will be the perpendicular height of each part ? 

30X30X40=;36000, the solidity in inches. Now | 6f this ia 
dIOOO, and Ms 12000. Therefore, as 36000 : 120X120X120 

.. 524000:1152000? 

•• J 12Q00 : 57600Q S Then, VH15200Q=1 04.8. AJs^ 

V^676000=83.2. Then 120— 104.8=rl5i2, length of the tlud». 
est part, arid 104.^^-83.2=21.6, length of the .middle put; 
bonsequently, 83.2 is the length of the top part ' ' 



« 

01. I have a square stick of timber 18- inches by 14, but one 
frith a third part of the timber in it, provided it be 8 inches 
deep, will serve ; how wide will it "be ? Ans. 10^ inches. 

32. There are 4 spheres, each 4 inches in diameter, Jying so 
«s to touch each oUier, in ^he form of a square, and on the 
middle of this square is past a dilh ball of the same diameter; 
what is the distance between the two horizontal planes paHs* 
lixg U) rough the centres of the balls ? 

x/P+42-f.2— 2L828-f inches, Ans. 

33. There are 2 balls, each 4 inches in diameter, which 
touch each other, and anotlier ball of the same diameter is so 
placed between them that tlieir centres are in tlie tiame vertical 
jil.'ine ; nvhat is the distance between the horizontal planes which 
paiis througJi their centres ? Ay^2^2!i=zSA6+'m. Ans. 

34. A military officer ^drew up his soldiers in rank and file^ 
havinw the numter in rank and file equal ; on being reinforced 
with three times his first number of men, he placed them all in 
tlie same form, and then the number in rank and file was just 
,double what it was at first ; he was again reinforced witli three 
times his number of men, and after placing the whole in the 
same form as at first, his number in rank and file was 40 men 
each ; Ikow many men had he at first ? Ans. 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at 
vwhat disttince from the prop must a power .of 160 lb. be applied 
to balance it? Ans. 9 feet. 

36. Three men wishing to carry a stick of timber, which is 
of uniform size and density, and 30 feet long ; if one man takes 

Hold av wuc x?tsd <k£ tKo atinir, how fa^ &PJ(P Sie other end must 
the other two take hold together, tliat em;li may near tui equal 
portion? Ans. 7i feet 

•fhe centre of gravity Ijcing* in the miflHlie of the stick, we nlay regard 
V)t« wei^t a^v all accumulated in that f)|MUt,^nd th<t stick itself as a levcp 
supporting- it ', and then the parts borne will be inversely as the duiUrfieet 
/honi the middle, and the reverse, i. e. the man at Iba Miwl being 15 feet 
from the iniddte, the 2 must be A of Id, or 7.5 feet from the miadle| ajid 
J5— 7.5ss=57.53=thc distaiice from the end. 

Where ouglit the 2 men to take hold in order to carry | of 
the stick ? 

The one being 15 feet from the middle, 'tlie fiDO, in onlcr to cany 8 
Vimcii as much, must be l-3d Gfi5xs5 feet frf»m the mtddic, and 15 o -m 
. 10 (I., the xlistaiice from the end. - 

37. Suppose a pole iOO ieot high, to be 24 inches in ditime^ 
ter at the ground, and 4 in. da at the top, and a vine Ijl inch 
•in diameter at the ground to run itp this pole, i^inding round 
#very 3 feet, aud gradually diminishing so as to eome to a poinft 
At the top of the Mile, wha^ is t)i«> lenrrtli of the vine ? 

A»8. 162 feet, 11.971 inches, 
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PRACTICAL RULES AND TABLES 



342. MEASURES OF CAPACITY. 

The English Winchester bushel, containing 2150.4 cubic 
inches, or y7.0274 lb. avoirdupois, of pure water, at its maxi- 
mum density, is. established, at the custqra-houses in the United 
States, as the standard* of dry measure ; and the wine gallon of 
2j31 cubic inches, or 8.3i}9 lb. of water, as above, is established 
as the standard of liquid measure. The above are also the 
measures established by law in Vermont and some other states. 
But in Netr Yerk, according" to their revised laws, the legal 
bushel contains ^11.84 cubic inches, and the liquid gallon 
221.18 cubic inches. » 

in measuring coal, lime, ashes, and some other articles, it is 
customary to use a larger measure. , In Vermont tlie bushel 
for these articles is established by law at 38 quarts, of which 
the common bushel holds 32, but m most places the bushel for 
coal, &c. contains 40 quarts. 



Measures. 



Wincheater measure, 
Vermont coal, &c. measure, 
Common coal, &c. measwe^ 



bush.mtfi. 

1 3S 
1 140 



cubic inches, 



2150.4 
2553.G 



cubic feet. 



1.24445 
1.47177 
1.6d5d 



1 cubic foot=:0.80356 bush. Winchester measure. 
__ 1 cubic foafcr--Ofi76fi9^W»h.'Vermorit coal, fecrmeasure, 
1 cubic foot=0,64265 bush, com. coal, &c. measure. 

343. 7^0 find how many bushels any hin^ box, or coal'hoitse 
will contain. 

Role.— Fi»vd the conlciit in feci, and multiply it by the decimal of a 
bMshel standing' ag'ainst 1 cubic foot in the above table. ' ' 

EXAMPLES. 
, 1. The dimensions of a coal-box were lensi^th 12.5 ft., height 
3.4 ft., width at the top 3.94 ft., width at the bottom 2.7 ft.; how 
many bushels of each of the above measures will it hold ? 
3.944-2.7=6.64, and 6.64—2=3.32, and 3.32x3.4X12.5=141.1 
cubic feet Then 141.1X0.8 =112.88 bush. Win. 

141.1X0.677= 95.52 bus!i. Vt. coal meas. 
141.1X0.64 = 90.30 buslu coin, coal meafl. 
2. If a eoal-house be 50 feet long, 40 feet wjdp, and 20 feet 
high, how many bushels will it hold ? 
-^X40X20=40000 en. ft., and 40000 X0.67te9=27067 b.Vt. m. 
5U;< 40X20=40000 cu. ft., and 40000X0.6^285=^714 b. c. m. 
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344. Having two dimensions in feet of a bin, box, or coal-hottsef 
to find what the oiher must be in order to hold a given quantity,' 

KuLK. — Multiply the given dimensions together for a divisor, and multi> 
ply dke |;iven quantity by the cubic feet in a bushel, as expressed in the 
alxyve table ; the quotient will be the other dimension. 

1, A coal-box is "25 feet wide and 4 feet long; how high 
must it be to hold 10 bushels ? 
-S^X4=*10 divisor, 10x1. 4777=14.777 & 14.777^10=1.4777 ft.=lft. 5|rir. 

2.5X4=10 divisor, 10X1.6656=15.556 & 16.556-i-10=1.5655ft.=l ft.6| in. 
S. If I build a coal-house 40 feet wide and 18 feet high, how long must it 
be to hold 30000 bushels common coal measure 1 Ans. 64.81 feet. 

3. I hare a gamer of wheat which is 20 feet long, 8 feet 
wide, and 6 feet high ; how many hushcls are there ? 

Ans. 20X6X6X0.8=:768 bushels. 

4. How high most the above gamer be to hold 1000 bushels 

Ans. 20X8=160 for a divisor^ and lOOOX 1^444=^:1244.4 
for a dividend. Then 1244.4-^160=7.77 feet, for the heighl 
of the garner. __^^ 

345. TABLE FOR CYLINDRIC MEASURE. 



Area. 



Area. 



o 

B 

CD 



Area. 



Area. 



S 

(6 



Area. 



Area. 



12 
13 
14 
16 
]6 
17 
18 



0.7854 
0.9218 
1.0691 
1.2272 
1.3963 
1.5762 
1.7671 



19 

20 
21 

22 
23 
24 
26 



1.9689 

2.1817 

2.4048f 

2.6393 

2.8847 

3.1416 

3.4082 



26 
27 
28 
29 
30 
3J 
32 



3.6863 
3.97.W 
4.2760 
4.5869 
4.9087 
5.2414 
5.6851 



33 
34 
35 
36 
37 
38 
39 



5.9395 
6.3050 
6.6813 
7.0686 
7.4667 
7.8758 
8.2957 



40 
41 
4S. 
43 
44 
45 
46 



8.7179 
9.1684 
9.6211 
10.0847 
10.6592 
11.0447 
11.5410 



47 
4« 



12.04^ 
12.5664 
4913.0964 
50h3.6364 
14.1861 
14.7479 
15.3201 



61 
52 
53 



* The column marked diameter is the diameter in inches, and the column 
marked area is the area of a section of the cylinder in feet and decimal 
parts. To illustrate the use of this table, I will give a few examples^ viz. 

t. How many oubic feet in a round stick of timber, 2Q foet 
tong, and 18 inches diameter ? - ^ 

Look in the table under the head of diameter, and against 18 
in the column of areas is 1.7671, which multiplied into the length* 
in feet, will give the number of cubic feet such stick contains— 
that is, 1.7671X20=35.342 cubic feet 

2. How meiay cubiic feet in a round log 24 inches diameter 
and 16 feet long ? Ans. 3.1416X16=50.2656 cubic feet 

a Suppose«&e mean diameter of a cask to. be 3: feet^a&A 
its lengUi 5 feet, how many cubic feet will it contain,, and li6w 
Doany bushels of wheat will it hold^ 

Ans. 7.0686X5=35.343 cubic ft, wluch X0A=:28.2744 bo^ 
13* 
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34a TABLE OP SQUARE TIMBER MEASUEEl 



P* 


Areas of sec- 
tions. 




Areas of sec- 
tions. 


Bigness in inch- 
es, one way 
by the other. 


Areas of sec- 
tions. 


a fl> o 
So 


Areas of sec- 
tions. 


8 


8 


0.4444 


12 


13 


1.0833 


16 


20 


2sm2 


2121 


a0(>25 




9 


0.50QO 




14 


1.1666 




21 


2.3333 




22 


3.2083 




10 


0.5555 




15 


l^QO 


17 


17 


2.0069 




23 


3.3541 




11 


o^m 




16 


1.3333 




18 


2.1250 




24 


3.5000 




12 


0.6666 




17 


1.4166 




19 


2.2430 




25 


3.6458 




13 


0.7222 




18 


1.5000 




20 


2.3611 




26 


3.7916 




14 


. 0,7777 


13 


13 


1.1736 




21 


2.4971 




27 


3.9375 


9 


9 


0.5625 




14 


1.2638 




22 


2.5972 


22 


22 


3.3611 




10 


0.6250 




15 


1.3541 


18 


18 


2.2500 




23 


3.5138 




11 


0,6875 




16 


1.4444 




19 


2.3750 




24 


3.6666 




12 


0,7500 




17 


1.5344 


r 


20 


2.5000 




25 


3.8191 




13 


0,8125 




18 


1.6250 




21 


2.6250 




26 


3.9722 


1 


14 


0.8750 


14 


14 


1.3611 




22 


2.750P 


■ 


27 


4.1250 


1 
1 


15 


0.9255 


V 


15 


1.4583 




23 


2.8750 


23 23 


3.6736 


' 10 


10 


.0.6944 




16 


1,5555 


19 


19 


2..5069 




24 


3.8333 


1 


11 


0.7638 




17 


1.6528 




20 


2,6388 


, 


25 3.9930/ 

26\ 4.1a28l 


i 


12 


0.833^^ 




18 


1,7916 




21 


2.7708 




1 


la 


0.9028 




19 


1.8472 




22 


2.9028 




27] 


4.3125 


' 


14 


0.9722 


15 


15 


1.5625 


V 


23 


3.0347 


24 


24 


4.0000 


15 


1.0416 




16 


1.6666 




24 


3.1414 




25 


4.1666 


1 


16 


1.1111 




17 


1.7708 




25 


3.2986 




26 


4.3333 


11 


11 


0.8403 




18 


1.8750 


20 


20 


2.7777 




27 


4.5000 


J 


12 


p.ai66 




19 


1.9791 




21 


^9166 


25 


25 


4.3403 




m 


0,9932 




20 


2.0833 




22 


3,0555 




26 


4.5138 




14 


1.06^ 


16 


JO 


1.7777 




23 


3.1944 




27 


4.6875 




15 


i.i458 




17 


i;8888 




24 


3.a333 


26 


26 


4.6944 




16 


1.2222 




18 


.2.0000 




25 


3.4722 
3.6111 27 


27 


4.8750 


1 


17 


1.2986 




19 


2.1111 




26 


27 


5.0625 

: . 



CXBLANATIOW QF THE TABLfV OF ftqUARE TIKBElt MBASUKIW 

The 4.wip first cpluinns contain the size of the thiiber ii^ inches, and iht^ 
third coiuinii contains the area of a section of such stick in fbet; so that if 
j^ott find the size of the stick ih the t^Q first columns, mid multiply its lengtli 
vn feet inl^k the number ii) the third column, inarked " areas or sections," 
^e product wiU be the cubic feet and decimaJ parts v^l^ck such stick of 
Ifpabe^ contains. One ei^ignple ^Ul be sHffieient : 

What number of cubic fe&t in a stick of timber 18 by 121 
f^t^ ai^ 25 ^et long ? Abb, 1.875X25=340.875 cabie fi^ 
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347. To detemdm how htg a ^k you can hew f^uore ou- 
of a round log (^17)^ and how big a round log i» rtquired to ftc^ 
& make a square 8tick of given dimensions, — ^In the first case, 
multiply the diameter of the log by 0.7071, the natural sine of 
45°; and in the second case, multiply the side of the stick 
required by 1.4143, the natural secant of 45^ 

EXAMPLES. 

1. How big will a log square that is 2.5 feet diameter ? 
Ans. 0.7071 X2.5-=:1 ,76775 feet for one side of the square. 

2. A stick of timber is required 1.5 feet square ; how large a 
fipund log is required to make it? 

Ans. 1,414»X1.5=?9.1213 feet diameter. 

348. To take off (he comers qf a squarp so. as to form an 
ikctc^on.-^Multiply the side of the square by 0.2929, and the 
proouct will be the distance to measure from tlie comers to 
form the octagon. Deduct twice the product from the side of 
the square, a»i it will leave one side of the octagon required,i 



EXAMPLE, 



n 



ABCDiaatower^SO 
feet sqixd^j on which 
9^ octagon is to be 
erected J what will be 
its side, and wbar di&7 
t^Qce from the c<Mmer 
|o the octagon post ? 

^Ans. AB?=20X E 
0.2959 =x 5.853 = AF 
?nd AB— AF— GB= 
FG=8.284 for one side 
of the Qct{^(on. « 
• If a diagonal s^ti are. 
as HIKL, is requirea 
to be /ormed on the 
ftbuve said square tow? 
er. then multiply one 
side by 0.707f (360), 
and the product will be 
one sideof tlie inscribed 
diagonal square. That 
Ss, AB=iS)X0.7071« 
14.143=411. HL. Kt, 
orKI. 




If the side of a square tower be^ )6 feet| what will be the side 
Qf«n oetKsroneroQledaponitt? Aos. 6.€Si^ fet^ 



ISS 
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349. The most B 

common pitch for 
roofs of bams is to 
rise one third of the 
length of the beam, 
as KB^k of AE=a 

Roofs of one and ^ 
a half story houses 
are. usually pitched 
at about 30^^ as KC, 
and two story houses, 
or higher, the roof is ^ 
ttsusAy raised one 
fourth of the length 
of the beam, as KD. 

Braces are gener-> 
ally placed equidis- 
tant each way from &e corner^ as FG, but sometimes farther 
one way than the other,^ as HL 

To find the length, of raftens when they rise one third of the 
length of the beam, multiply one half the lengtli of the beam 
or the base of the rafter by 1.20185 ; and to get the length of 
studs under the rafters, multiply so much of the base as is con- 
tained, between the foot of die rafter and tiie foot of stud by 
0.6666. Consequently the half length of the beam, llJXl.2 
(jmitting the other figures), is 14.4 for the lengtSi from A to B ; 
and if a stud is placed 9 feet from the foot of the rafter, iti 
length will be 0.666ex9==:6 f^et. * 

If the roof is raised SO degrees to C, then 12Xl'15468= 
li3.856 for the length of the rafter ;^ and the length of stwds 
under the rafter wSl be obtained by multiplying as above by 
0.577a5. 

If the roof rises one fourth of the length of -tlie beam, then 
12X1.118034=13.416 for the length of the rafter ; and Wvs 
length of the studs in this case wOl b^ half tlic distance from 
the foot of the rafler to> the foot of the^ stud. 

For the length of bmces subtending a right angle, and ex- 
lending equidistant each way, multiply the length of one of 
the sides containing the right angle by 1.4142; or if you have 
the brace, a^ wish to know how far from the corners to« 
make the mortices &r it, multiply the. length of the brace by 
0.7071. 

The braee FG is 6 feet each way from the comer, and 
6X1-4142=^485. i^ length. The ^race HI is feond by thft 
bst caje of rafters, l^e 8X1*1 18:^8.944 its t&ngih. They 
jasf 9iao be Ibuad by the square root (268) 
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3^. Logs, ia the state of New York, and some other places, 
are calculated by number ; a log 13^ feet long and 22 inches 
diameter being considered one. log, and log's of other diameters 
and lengtlis calculated according to their cubic quantities. Ofl 
this principle the following table is constructed, in which thm 
left hand column i» thtf diameter of the logs in inches, the top 
line the length in feet, and the figures at the angle of meeting 
tfie number of logs and decimal parts. 

LOG TABLE— LOG MEASUHEJ. 



101 

n 

12 
13] 
U 
15 

\a 

17 
18 
VJ 

20 

21 

22 

23 

24 

25 

tG 

271 

28 

29 



-SOT 



31 
32 

31 
35 

3r, 
37 

31) 



8 



.122 
J48 
.175 
.20G 
.2101 
.275 
.313 
.351 
.396 
.HI 
.489 
.540 
.59"i| 
.()48 
.705 
.7G5 
.827 
.892 
.9G0 
1.029 



.137 

Am 
.iin 

.232^ 

.270 

.309 

.3.^2 

.398 

Md 

.490 

.550 

.007 

.CCG 

.729 

.793 

.8G1 

.930 

.003 

.080 



:rm 

l,17£nl 

i.252 

1.332 

1.414 

1.499 

1.5S5 

1.670 

1.767 



1.1.57 



T^ 



T^ 



1.801 



1011.950 2 



.322 
.408 
.498 
.591 
.68(1 
.703 
.835 
.988 
094 
203 2 



10 



.153 
.185 
.219 

.300 

.314 

.391 

,412 

.495 

.551 

.611 

.075 

.IM} 

.810 

.881 

.950 

1 .031 

1.115 

1 .200 

1.230 

innri 

4I>9 
.505 
.065 

.7r.7 

.874 
.931 
.fl!.»5 
.209 
..327 



11 



.163 
.20:? 
.2'JO 

.3;kj 
.37?; 

.430 

.4j:7 

.544 
.000 
.072 
.742 
.814 
.891 
.901 
.0.52 
.137 
.226 
.320 

.415 
.514 

010 

.721 

831 

9M 
.001 
.179 
.304 
.430 
.5^0 
093 



12 



.183 

.202 

.3i)0 

.412 

AW 

.531 

.594 

.061 

.733 

.810 

.888 

.972 

1.057 

1.147 

1.240 

1.338 

1.440 

1 

1.0.51 

^02 

1.878 

1.998 

2A'Z] 

2.248 

2.:n7 

2.5M 

?.051 
o 'tnn 



J3 

.198 
.210 
.284 

.39{ 
.417 

.575 
.043 
.717 
.791 
.877 
.902 
.053 
.146 
.243 
.34^ 
.419 
..560 



J5^3,X.Ci^4 



789 
9G9 
034 
104 

.29.8 
430 
577 
,723 
871 
02,'= 
18i2 



loA 



.207 

Of)-! 

.405 

.405 

.529 

.597 

.609 

.745 

.82.5 

.910 

1 .000 

1.093 

1.190 

1.291 

1..390 

1.500 

1.020 



i- tij r 

1.859 
1.98.5 
2.115 
2.249 
2.387 

2.(:7;j 

2.98:: 
?'A\n 
3.30.'; 



14 



.2i:i 

.25e 

.:300i 

.360 

.42(J 

.4{}2 

.518 

.02(. 

.09:^ 

.772 

.85(; 

.94.5 

1.030 

1^.13'! 

1.233 

1..339 

1.417 

1.501 

1.080 

1 920 
2.050 
2.191 

2.474 
2.0-2:' 
■l.lli 
2.9.%'' 

^.(m 

'«.257 



;3.421 



16 



.OfVij 

.742. 

.827 

.917 

.012 

AW 



1.21J 



^^2.06fi 



.001 

.2rj3 

;'^47 

497 

(k>1 

811 

972 
^A'Vl 
3.313 
'.Mr 
:i]072|,J.9r 



2.202 
3.351; 
2.504 
2.r64 
2.82G 
2.i;98 
3.170 
3.3,52 

3.53-1 

•J 70 ' 



17 


18 

.274 


.259 


.314 


.332 


.372 


.394 


.437 


.464 


.510 


.540 


.584 


.618 


.005 


.704 


.752 


.796 


.841 


.890 


.947 


'.992 


1.039 


1.100 


1.147 


i.2r5 


1.258 


1.332 


1.377 


1.458 


1.498 


1.686 


1.626 


1.722 


1.757 


1.860 


1.895 2.0061 


2.040 


2.160 


2.170 


2.314 


2.339 


2.470 


2.4<>7 


2.644 


2.f;ro 


2.816 


2.8,S0 


2.996 


3.00.! 


3.182 


3.185 


3.372 


3.308 


3.566 


3.601 


3.771 


3.755 


3.976 


3.95(1 


4.188 


4.101 


4,406 



fSK OF THE TABLE, 

I have four lop, one is 14 in. fUamctrr nn<! \3h ft. l^n^, owe 21 in. and 17 ft., 
one 30 in. ami id ft., and one 35 in. and 12 ft. Yougi how numy logs have I, 
log- measure ? 

Against 14 under 13^ we dwl .405 

" Jl " 17 « 1.147 

" 30 '* m " 2.202^ 

u 35 « 12 " 2.21« 



Ads. 6,002 logs, or a little more thaa 6 
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351. hoQB for .f awing are usually calcidatod according^ to the 
quantitj of square edg^d inch boards which they will make hj 
being sawed. To facilitate this calculation, numerous tables 
liave been constructed, but generally on erroneous principles, 
Dot being proportioned to the cubic quantities in the logs. TJie 
following table id tlie result of a great Yiumbcr of experiiricnti 
and calculations, and is believed to be more accurate than any 
hitkerto published, 

LOG TABLE— BOARD MEASURE. 



18 121 
UU 

22] 185 

239 
Z5Si 

29!322 
SiySH 
31367 
3»301 

331416 

5il'142 



791 £ 
'Jit 10 

1051 n 

120! 13 

1^! II 






3(] 



4iX> 



37l5i*j58? 

331552 

3958? 

10if.l2 

41642 

;2i676 

J3i707 

144730 81 e 
45!T75«61 



13711511 
153; 169 
170 187! 
187 206 
206,226 
225 217 
216 
266 

287 316 
3« 
367 
393 
I2l! 

•W9: 

4781 
5091 
541! 
573* 
»i06 
(^O 
<575 
7111 
7481 
786j 
825 
864' 
895 
947 



79 
93 

roa 

125 
142 
159 
179 
199 
221 
244 
268 
292 
318 
346 
373 
403 
433 
464 
497 
531 
665 

mi 

639 
677 
716 
756 
7!)7 
841 
384 
928 
975 
1022 
987 1069 
1033'] 119 



85 
100 
!16 
134 
153 
171 
192 
215 
238 
262 
288 
315 
343 
372'! 
402 
•134 
167 
500 
535 
572 
609 
647 
688 
729 
771 
814 

905 
952 
1000 
1050 
1100 
1151 
1205 



15 I 

-9T| 

107 

IZ^ 

144 

164 

184 

206 

230 

255 

281 

309 

337 

367 

399 

431 

465 

500 

536 

574 

612 

652 

694 

737 

781 

826 

872 

920 

970 

1020 

1071 

1125 

1179 

1234 

1291 



109 

129 

150 

172 

196 

220 

247 

276 

306 

337 

370 

405 

441 

478 

617J 

558' 

600 

6081 64S 

650 

(194 

739. 

786 

836 

885 

936 

989 



20 



688 

783 
832 
8a5 
937 
991 

1047)1105 
10'}3;i]04|l]65 



109911164 

1156 

1214 



1275 
1336 
1398 
1463 



1350 
1414 
1480 
1549 



1229 
122'1J1292 
1285 1357 



1425 
1493 
1563 
1636 



240 



490 514 




925 971 



983 
1042 
1102 
1163 
1227 
1293 
1360 
MS8 



1572 

1645 

11722 



913 



103S 
1094 
1157 
1221 
lfS8 
1358 
1428 
1500 



1500 1575 



16i50 
1727 
1808 



997 
1017 
10^ 
1146 
1212 
1280 
1348 
1423 
1496 
1571 
1650 
1729 
1809 
1894 



J. 






fust OP THEVAmUU 



Hovr many feet of inch souare edged boards can be •aw»4 
from a log 19- feet long and 27 inches diameter? 
Under 19 and &j^inst 27 we have 589 feet^ the an«w«i; 



MBCTIOir TI. 



Q. MtMU'Wt^fpina* 



96$* Koox-KiCKPiKG tti the mctbpd of rocorciing^ a systematic a«co«iA 
cff mercantile traitsactiotts. 

Kvery mercantile trnnsairtion consists in giving one thiiijg"for anotlier. 
This chaiice of property should be dislinctly rcconied in a book, or books, 
prepared for the purpioisc, ^-o that the mein of biu>iiie:i.s imiy at ail titaes 
KDOMT the true state uf his aflairs. 

FARMER'S BOOK-KEEPING^ 

FIRST METHOD. 

953. By this method but one book is accessaiy, which sbottki be rule«l 
with four columivi on t'he right iwnd side of each pa«:e, two for delffor ctel- 
umns. and two for cre<lit, and one column on the left fa:«iil •»><(« Avr ttec^ 
dale, as in the following example. 



Debtor. || (i'.-fjJKo 



I 



1828. 

Jan. 38. 

29. 

F*eb. 2. 

4. 

9. 
ApnlU. 

44 



THOMA!^ HAKDY, 



Dr. to 2^ Wfts of hay, at ^8. 
Cr, by 14 bubh. of corn, at 48 cts. 
t'r. bV cash. 

Dr. to 30 !b. of flax, at 1*2 cts. 
Dr. to 26 lb. of tWx, at 12 cts. 
Cr. by 12 buslK wheat, ut $1. 
Cr. bv cash to balance. 



to 



3 
3 



cts. 

00 



00 



S 



it 






eta. 
72 \ 



CO 
»8 



I 



R S6 r 60 B ^ I 60 



On account of its simplicity, the abqVi^ method isyprohabiy the heat 
which can be recommended to farmers and country mechanics. In keAmng 
books Tlu this w^Cy, it will be necessary to leave a considerti^te bKu^ 
aAer each maa's account, that it may be continued without tra&t«ierrin^ it 
to another part of the book ; and also to have a list of the names with ihe 
pages standing against thorn for the more convenient reference to the tvt-^- 
eral accounts. 

3/l|4. The person who receive^ any thing of me is Dr. to ipe, iund the 
pefson from whom I receive is CV.# Or, the person, who becomes indebted 
tome, whether by receiving; goods or money, or by my paying his debtSy 
jtc. must be entered Dr. :"9tQ<^ the person to whom 1 become indebledl^ 
wiietber by receiving from him goods or mouey^ or by the payment of »jr 
debts, most be entered Cr. 



8BC0ND METHOD* 



^b^6• By this method the debt and credit are entered oa 
pages facing ea^h other, iiith the debt on the left hand, ami the e*i»At 
the light band, ai^ in the foUmving example. 



mm ■ 
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506, an 



Jan. 1 


P£TEkP|NDL£, Ut. 


I 


cU. 


idid. 

Jan. 1 


Pkteu Fiiii>L£,Cr. 


I 


cts. 


To 3 cords of wood, 


by i'iib. sfaiiigle-nails, 




atildO 
To 5{ busU. of rye, at 


4 


50 




at 10 cts. 


1 


90 


8 






6 


By 251b. of sugar, at 








fiOcU. 


2 


76 




11 cts. 


2 


76 


Feb. 2 


To 3 bush, of wheat, 






21 


By U cwt^ iron, at ^6 
By l^b. younff hyson 
tea, at 51 10 


9 


00 




at 51 25 


3 


75 


Fcb.ll 






U 


To 5 cords of wood, 




^ 




2 


20 




at 51 50 
To 7 bush, of oat«, at 


7 


50 


13 


By 101b. of loaf sugar, 






19 








at 30 €ts. 


3 


00 




25 cts. 


1 


75 


24 


By Gyds. black siHc, 
atlJOcts. 






,24 


To cash to balance 


3 


30 




5 


40 

5b\ 






23|65| 



866. Either of the foregoing methods may answer for fanners, and for 
mechanics generally, but to the retail merchauC, and others whose business 
is extensive, an acquaintance with hook -keeping by the day-book ai>d leger, 
called SINGLE entry, or by tlie day-book, jpumal and legcr, t9.\\ed dou- 
ble ENTRT^ is indispensable, llie latter is much the most perfect system, 
and lar best for wholesale dealers, but as it is more complicated and seldom. 
Qsed, we shall conHne oar attention to the former, which is genera?'y adopted 
by merchants and others in this country. 

BOOK-KEEPING BY SINGLE ENTRY. 

Single entry requires two principal books, th& day-book, or Waste book, 
•nd the leger, and one auxilistry book, the cash book. 

!• THE PAY BOOK. 

857 • This book is ruled with two^ columns on the right hand f<)r dollars 
and cents, one column ou the left, for inserting the. folio or page of the leger 
to which the account is transferred, and a top line over which is written tlie 
month, date aiul year. The articles are sepiarated from. each other by a lino 
drawn across the pa^, and the transactions of one day from those of another 
by a double line, mi Uie centre of which is the day of the mont^. 

This book commences with an account of all the property, debts, <&c. of 
the person, and is followed by a distinct record of afl the transactions m 
traoe in jhe order of time in which they occurs with every circomstance 
. necessary to render the transaction plain and intelli^ble.* 

In eii^ering accounts in the day-book, the following order should be ob- 
served: T, (ne date ^ 2. the name of the peHsati, wiiii the^abbreviatfon Br. 
orCr. at the right banu as he is debtor or creditor, by the transaction 3 
3, the article or articles with tlie price 'Annexed, tnd the vsdue carried out 
into the ruled cohimns, with the amount placed directly under, when there 
is more than one article charged; and 4, the page to which the account is 
ti'aiks^rred in the leger. For ilSe better unde^tanding of the day-bode, i«e 
tlie specim^n'^ annexed. 



* As tlie day book is the decisive book of refmrence. u case of an^ 
posed mistake, or error in the accounts in the leger, it is of the greatest 
portiMM!« Hdi every transaction be Roted in it with purticular perspicuity 
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2. THE LEGER. 

858. Each pagn of the le^rer is ruled with a top line, on which is written 
the name of the person, and iintrked Dr. on the leA band for receiving the 
diebited articles, and (Jr. on the right for receiving ihe credited articles of 
tlie daj'-book. On the right hand of both Dr. and Cr. sides, are ruled two 
columns for dollars aJid cents, and on their left, two columns, one for the 
page of the day-book, and one for the month, and for th&date. The leg[er . 
Das an index, in which the names of persons are arr^iged under their initial 
letters, with the page in the leger, where the account may be found. 

369* jR«/e ybr /*05<ing'.—4Jnder the name of the person, enter the sev- 
eral transactions on the Dr. or Cr. side in the leger, as they stand debited 
or credited in the day book. When several things are included in. the same 
transaction, they are distinguished by the term " sundries." Some account- 
ants enter in the leger only the pagne of the day-book and the amount of th« 
transaction, without specifying the items, but the former is thought to be the 
most correct method. 

860. Balancing Accounts. '^-Vfhea all the articles are correctly posted 
into the leger, each account is balanced by subtracting the less side from 
the greater, and entering the balance on the less side, by which both sides 
arc made equal. The excess of all the balances on the Dr. over those on 
the Cr. sides, being added to the cash on hand and the value of the goods 
unsold, the sunt is the net of the estate, which, compared with the stock at 
the commencement of business, exhibits the merchant's gain. 

361. When the place assigned to any personfs account is filled with 
kerns, the person's name must not be entered the se<;ond lime, but may be 
traiisferrea to another page in the following manner, viz. Add up the Dr. 
and Cr. columns and against the sums write, Am^nt trans/erred to page 
-!— , here inserting the page where the new account is openedi. Begin the 
new account by entering on the Dr. side. To amount brought Jtom, page — , 
inserting the page of the old account, and on the Cr. side, By amount; 
krought from page ^-^^ inserting the page of the old account, placing the 
fums in their proper columns. 

As several day books and legers may be necessary in the progress of 
business, they should be distinguished by lettering thein, as follows : day- 
book A. day-book B. &c.— Jeger A. leger B. &c. and in posting accounts 
into the leger, there must be a refei:ence to day-'^^ook -A. or B. &c. as ^^ 
account is fo^nd in ou^ or another. 

3. CASH BOOK,. 

3€5&. In the cash-book are recorded the daily re«sipt and payment of 
money. For this purpose it is ruled with se{>arate columns, one for money 
receiveA, and the other for money paid, in i^hich should b<j recorded 
merely the date, to or by whom paid, and th« *un». The cash-book is con-« 
yenicnt, but not absolutely necessary. OlJher auxiliary books are some- 
limes used, and are important in sodm kinds of business, but the accounU 
•nt will readily form these forhiawelf, as circumstances reader them ~ 
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DAT BOOK. 
M Albany, Hwnaiy 3, 1825. jj 



INVENTORY | 

Of ready moneys gomls 

and debts due iu ioe,| 

Thnothy Siandish, mer 

chant, Albany. 

Money on hand J^823.00i 

P.Pindar owes me xiz.OOi 



(ct. 



January 18. 



1 John Kelley, - . 123.00 
■Thomas Scott,. ^ 16.00' 
16 cwt. sug. a 9Ji0 152.00 
25 quint, fish a 3.50 67.50 
3001b.cofieea;g^l8. 54.00 



1466.5Q<. 



2 
3 



t 



4»eter Pindar Cr. \ 

\ TJBy tra<ih on former accH.| 112| 

• ^Jyester Warrei^ Dr. ' 
1 To 49: lbs. sugar ., a .12 

•1 lbs. coffee - a, M 7,30| 
10. 



.1 



DEBTS ' I 

Owed by me, the said* 

Timothy Standivh. j 

To David Terry, as ! 

per account, ^12.00 

John Strong, 146.00 

Felix Storrs, 233.00 



Netft070|fi0 



Samuel English Dr.! 

To 2 outnt. fisb, a 54.2f | | 

20 Ibs^ coffee a .22< ! 

I 1«.9()[ 



■■^■ 



Samuel Adams Cr.* 

By 2 chests Hy^nt tea^ 
160 lbs. - d glX<) 
.4 cWts Bohea tea, 
320 lbs. . - a .4a 



I^vi Munson Dr. 

1 To 3 lbs. Bohea tea a M 

1 lb. Hyson iea,a$lJ2n 

4 lbs. coffee - - a .22 

10 lbs, sugar ■ - a . 12 



$88 



I 

u 

b 
I 

( 
I 

6.'i9; 



Zera Coieman Dr. 

To 3 quint, fish a g^3tb 



J* 



2 



1 



-J 1 



2 



1 



John Kelley Cr. 

By cash on acfcount. 



John Strong Dr. 

To cash on former accH. 

-24 



Jharles Gray Dr. 

Po 8 lbs. sugar - • a .12 
4 lbs. coflee - - o .22 
3 lbs. Hyson tea a ^ 1 .25 
w*u ' February 2 ■' 
Titus Cole Cr. 

By 120^1. molasses a ;28 
86g{U. wine a ;gl.31 
116 gal. N. E. rumu .42 



Simon Pond Dr. 
2 To 6 gali N. E. rum a .53 
3 



Calvin Owen Dr. 

To 1 gal. wine a ^^1.75 

7 gals, molasses a .42 



IS 



cti 
76 



50 



46 75 



559 



19498 



Samuel Adams Dr. 

I'o cash on account, 
-6 



2 65 



46 



126 75 



Samuel Eng-l'sh Cr. 

By 6 bush, wheat a .83 



Thomas Scott Cr. 

By cash to balance, 
« ^-. 



Levi Munson Dr. 

To 4 quint, fish a ^^4.00 

40 lbs. sugar a .12 

5 gal. molasses a .42 

Cr. 

By cash on acc'u S^^-^ 

8 bash, corn - o .48 

10 bush, rye • a .50 



John Kelley Cr; 

By.cashon accH. to bal. 



4 98 



16 



22 



18 



72 



90 



84 



• By single entry, goods bought are entered, either in an invoice book, 

^5^-11 e P"rp«M«, or posted imnlediately into the leger from the invoices, 

«rbill8 of parcels. This method is not, hawever, adopted here ; but the 

^Mdfare credited the seller, and aAerwards transferrea to his a«couat » 



C-KKEFIHO. 

IT BOOK. 



^1 


FeliniBrv 10. 








March 1. 




P* 


3 


'^V°t;.Y:.""'aM 


a 

7 




3 

a 

3 
3 

1 

s 

3 
3 

2 


Td aijl lb,, coffee -fl ,!■- 
36^ lb., sugar -a .14 
3igal.wiu=-aSl..;2 




!6 




Philip Cancr Dr. 
To IB lb. coffee - a .22 

1* lbs. BUgBT - 11 .12 

4 Jb>. Bnbea laa a M 
1 quiiil. fi»h B S*.M 


11 


bi 




CbBries Lyman Dr. 
-.■oliiquiiit.fi,sb oS4.i!6 


57 


53 




Dun Burl Cr. 
Byca^binfnllbyJ.SlaT 






1 = 


J oho Darm Dr. 


1 




Simon Food Dr. 
To 4 quintals Rih a $4.^ 


17 




8 


David Terry Dr. 
Tocashlobal. for. acc'l 


IE. 




riiarlcs Gray Cr. 
GySibusb.v/heal a .ill 




59 




Peler Pindar Cr. 
By »ih >n fin 


100 


' 




Aupislus Young Dr. 


J? 


84 


1 ^ 


Felii atom Dr. 
To cash on tanner atc'l. 


13B 




' 


Calvia Owan Dr. 
Toa^lba.RleaT. Sl-19 




David Freucb Dr. 
ToSquinLBiih - a J"*.^ 


8 


3f 




Noab^Orew Cr. 
By 1 hhd. VV. l.rum. 


47 


a 




Samuel EnMlsh Cr. 

BylObuBbrje - 9 54 

eaih lo W=ncB 82-6^ 


7 


91 




Calvin Ovren Cr. 
Byr^shiafuH 


11 


. 




SrlYBSlcr Warpeu Dr. 

rolgal. mne- a £1.15 

3 gSl. N. L. ra<n b .63 

By 10 huab. whoai = .m; 


3 


31 

C4 




Levi M,««ou Cr. 


6 






(.■harlea Gray Dr. 


IE 


50 




John Strong Dr. 
To caib l^al. for, acc'i. 


flS 


^ 


I.e.i Muusoa Dr. 
To 5i K,W. I. ram al.M 


13 


tB 




To'wib, H^lca o Jl-ao 

ar.oS:r>:s 




0. 




Fclii Slom Dr. 
To catb ID full - ■ - 


■«, 






Z«ra Coleman Cr. 
By 23.1 Ibi. pork- 0.04^ 


10 


ftilip Carler Cr. 
By an order on J. Tinker 


.. 


Gfi 




Titos Cok Dr. 
To caiib in faU 


194 


98 


Aaiun Toiler Cr. 


Sfi 


SO 




Sinim Pond Dr. 
Torch»IBohealc>. 
801b.. - - - n .4-1 


15 


Sinmii Pon'd Cr. 
By 2U bu>b. rye a M 


IG 


TO 




Samuel Adaini Dr. 
To ca>h in full 


161 




Vri!"^'N.E.rm.a^» 


fi 



160 



« 



BOOK-KEEPINO. 
DAY BOOK. 



March 22. 



March 30. 



iohn Uaua 
3|By cash in full 



13 9d 



or. 



Charles Lymaii Cr. 
By cash in full, on acc't. 
24 — ■• ^ 



9i David French Dr. 

To Ijl g^al. wine - a 1.75 
3 gtd, W. I. rum a .94 

26 



Jared Hill Cr. 

By cash in full on acc't. 



Si Noah Drew J)f. 

To 233 lbs. pork - a .05 
10 bush, wheat a .98 

^28 — ' 



2 Levi Munson Dr. 

To 16 lbs. coffee a .22 
4 " Hyson tea a 1 .20 



27 



5 



25 



21 



8 



ct 



G31 



45 
25 



45 



l32l 



Uavid Ireuch 
By cash in full 
.-31- 



2 
1 

2 



Ur. 



Augustus Young* Dr. 
To 13 lbs. coffee - a .22 

Cr. 
By 103 bush, wheat a .94 
cash to balance ^5.14 
April 2- 



Levi Munson Cr. 

liy cash on account 



Charles Gray Cr. 

By cash oc acc't. in full 



Simon Pond Dr. 

To28gal.N.E. ruma.51 
26 gal. W. I. rum a .94 






10 



25 



1250 



58 72 



11 

Dr 

1825. 
Jan. 4 



THE LiEGER* 

SAMUEL ENGLI SH 

18251 



To sundries as per 
Day Book 



12 



90 




By 6 bash, wheat 
sundries 



[1 

Cr, 



498 
7(92 

112190 



i 



Dr. 



PETER PINDAR 



Cr 



1825. 
Jan. 3 



Tobal.on old acc't. 



212 



1825. 
Jan. 4 
Feb.l2 



By cash on accH. 
cash in full 



112 
100 

212 



Dr, 




5SYLVESTER WARREN 


Cr. 


1825. 
Jan. 7 
Feb.l4 


1 
3 


To sundries 
sundries 


7 
3 

11 


30 
34 

12 


1«2J. 
Feb.14 


3 


By sundries 


10 64 



Dr, 




SA 


IV^JEL 


ADAMS 






Cr, 


1825. 
Feb. 3 
26 


2 
3 


To cash on acc't. 
cash in full 


126 
161 

2a8 


75 
25 

00 


1»25. 
Jan. 10 


1 


By sundries 


288 




JDr, 




L 


EVl 


M 


UNSOP 


i 






Cr, 



1825. 
Jan. 10 
Feb. 8 









1825. 




To sundries 


5 


19 


Feb. 8 


2 


sundries 


22 


JC 


Mar. 10 


4 


Amount transfer- 


_ 


_ 


1 




red, page 2 


28 


Oif 







By sundries 

cash ou acc*t. 
Amount transfer- 
red, pnge 2 



18 

t 



84 

84 



..ddMlh 



ridta 



BDOK-KEEPINO. 



i^l 



•1 

Dr. 

Jan. 24 
Har.ll 



CHARLES GRAY 



[a 

Cr. 



To sundries 

lOgls. W. I.rum 



o 
12 

18 



cl. 

09 



1826. 
Mar. 7 
Apr.l L 



By sundries 
cash ill full 



5 
12 

Is 



cl. 
69 
50 

09 



SIMON POND 



Cr. 



ib25. 

Feb. 2 

26 

Mar. 6 

Anril2^ 



ToSgls. N.E.rum 
1 chest Bohea tea 
4 quintals fish 
suiidrios 



2 
35 
17 
38 



93 51 



Mar.18 4 



By sundries 

BalHuce trans- 
ferred 



t^m^ 



16 

78 

93 



70 

87 
57 



Dr, 



LEVI MUNSON 



"rrr 



Cr. 



Mar.ll 
19 
28 



To amt. from p. 1 
stuidries 

12 gis. N. E. rum 
sundries 



28 

13 

6 

8 



66 



09 
28 

on 

32 
69 



Aprils 



By amount brought 
from page 1 
cash on account 
liaJ. transferred 



23 
10 
21 

56 



84 
25 
60 

69 



Di\ 

1825. 
Jan. 13 



ZERA COLEMAN 



Cr 



To 3 quintals fish 



12 



76 



1826. 
Feb. 16 



By 2.'53 lb. pork 
Bal. transferred 



10 
_? 

n 



48 

27 



75 



Pr. 



JOHN KELLEY 



Cr 



I 1825. 
•Ja^. 3 



To bal. on old acc't. 



122 



! 1825. 
IJan. 13 
Feb. 8 



By cash on acc't. 
cash in full 



60 

72 



122 



Dr. 



TITUS COLE 



Cr. 



1825. 
Fcb.20l3lTo cash in full 



I 1825. 
19'V9f^|Fcb. 2 



2iPv suuf^rios 



I19M93 



Dr^ 

1825. 

Jan. 13 

Feb. 11 



JOHN STRONG 



Cr, 



To cash on acc't. 
cash in full 



46 
99 



\M 



lb 
25 

OOl 



1825. 
Jan. 3 



By balance on old 
account 



146 



Dr. 



CALVIN OWEN 



Cr. 



1825. 
Feb. 3 
Mar. 7 



To sundries 
6| lb. Hyson tea 



4| 
6 



n 



.19 
S4 

63 



1825. 
Mar.lO 



By cash in full 



11 



63 



Dr. 



THOMAS SCOTT 



E 



C?, 



an. 3 



I 
1(Toh«!.onoMacc't .| 16 

14* 



f 1826. II' (I 

'Feb. 6 SlBy cash in full 16 I 



««3 



BOOK-KKCPINO. 



Pr. 



DAN iuRT 









:i 



1826 

[Feb 



To srndric* 



182.*). 
Vlar. 4 14 



By rcyfa la full 



\ Dr. 

1826. I 
Feb. lOISITo sundries 



PHILIP CARTKR 



Cr. 



II 



ll 1825. 
r>6! Mar. 15 



4 J By order on J. Tin- 
ker for 



11651 



Dr, 



JOHN DANA 



Cr. 



1826. j I 
Feb. 1 < I^ITo 4 gala, wne 



1825. 
Mar. 22]5]Py cash m full 



Dr. 



David terry 



Cr. 



l82Sr 
Jan. 3 



Tohal. on ojH arr't. 



1? 



1826. 
Fob. 12 



3 By. cash in foil 



12 



Dr. 



FELIX STORRS 



Cr. 



1826; 
Feb.l2 
Mar.l4 



To cash on acc't. 
cash in full 



138 
ICO 



23^; 



1825. 
Jan. 3 



Bybal.onoldaccH. 



S38 




Dr. 



DAVID FRENCH 



Cr, 



1826. 
Feb. 14 
Mar. 24 



To 2 quintals fish 
nundrics 



8 

A 

13 



50 
45 

96 



1825. 
Mar.3p 



By cash in full 



ia96 



Dr. 



AARON POTTER 



Cr. 



1825. 
Feb. 16 



To sundriiBB 



49 



05 



1825. 
Mar. 15 



By cash on acc't. 
balance 



25 
49 



60 
66 



06 



Dr. 



'CHARLES LYMAN 



■ t 



Cr. 



1825. 
Mar. 7 


4 


To 6^ quintal* fish 


1 

27 


1 1825. 
f.3mr. 22 .5 Bv ra^^h in flUl 


27 68 



Dr. 




AUGUSTUS YOUNG 




Cr, 


Mar. 7 
31 


4 

6 


To112Alb. sugar 
13 lb. coffee 


12 

2 

15 


38 
86 


1826. 
Mar. 31 


» 


By sundries 


16 


24 



Dr. 



^JARED HILL 



Cr. 



T826. 
Mar. 1 



Tosmifhws 



5.5 



25"Mar. 56; r.R; 



rash in fiill 



«5|26' 



.X>r. 



15557 

|BI«r.26 



To sundries 
balance 



NOAH'DR EW 

182i>. i 



21 46 
_25!80 

47^6 



Mar. & 




I 



MO^miwxErifiQ. 



'-^of 



*1. 



^Bart, Dan 



Carter. Philip 
Cole, Titus 
GolenumtMSera 

D 

Drew, John 
Drew, JNoah 

E. 

English, Samuel 

p 

French, J>av4d 



6 
H 

Hill.^ared 

K 

KeU«;y,.John 

I. 

Lyman, Gharlet 

M 

Jlfunson, Levi 

o 



3 

3 
2 

3 
3 



1 

S 



P 

• Pindar, #el<nr t 

.Bondy. Simon, 2 

Scott, Thomas S 

Storrs, Felix 3 

.'Strong-, John t^ 

T- 

Terty.Pavid 3 

w 

Wam^n. Sylvester,. 1 

Y 

X^mSi Augustus. fli 



3 

A 
3 

-2. 



Book-Keeping, by Single Entry,. shows clearly the state of accounts with 
individuals dealing on credit, but does not exhibit the true state of his ai^ 
fairs to the book keeper himself. If, therefore, he wishes to. know his profits 
or losses by his business, he must tak<$ an inventory of his stock, on hand, 
balances on book and ready money, and this inventory connpared with thaij 
tfdcen at the commencement of business, wilhsfaoa^ the gain or loss by trade. 

Inventory taken from the foregoing exeottple; April 3, 18S5. 



Money on hand S^^-^ 

148 lb. CoOee, a 181 27.01 

I333i lb. Sugar, a 09A 126.66 

lS2i lb. H. Tea, a$ 1, M2.2S 

233 lb. Bohea Tea, a .40 93.20 

23i gal. W. I. Rum, a .75 17.62 

58 gals. N. £. Rum, a .42 24.36 

87 gals. Molasses, a .28 24.36 

69 gals. Wine, a $\J3i 90.39 



Carried up 994.39 



up 994.39 

50.75 

126.29 



jPrpMgfal 
Produce on hand 
Due me «s per Leger 

I ewe as per JLeger 

Net Estate, Aprils 3, 1825 
Net Estate, Jan. 3, 1825 

Net gai|i^in3.|iiianths . 166*1^ 



1171.43 
lf46.68 



2. BIULS OF PARCELS, 



No. h 

MonriomayJan.ft5, 1825. 
Wtr. Oliver Durance, 
fought of Mr. George MerehanL 
8 yds. of Camblet, at 5j - 6.67 
3 yds. of Becking, at ?^6 - 1.75 
3 yds. df Boniba30tt, at 213 1.12 
^ yd.of Pl^sh, at lOjO • 0.55 



Cfaaorgvd in ^iCeomil^ 



S10.09 



No. n. 

Mr. Masov Prior. . 
BougfU.qfjQhn Lurciur, 
One pair of Oxen - '$61X10 
FourCoiimL - • . 404M> 



Received jt^jrHMnt, ^16^ 

Jgim |<vrchxr« 



164 OP NOTES AND REC£XFTS. 

3. OF NOTES. 
JVb. i. 

Dorset, Sept, 18, 1838. — For value received, I promise to pa; 
to Oliver Bovnt'ful, or order sixty-three dollars, fifty four cents, 
on demand, with intereHt afler three months. 

Attest, Timothy Testimony. JoiL Trusty. 

JVb. //. By two persons, 

Billford„ Sept.lSf 1^?38. — For value received, we, jointly and 

severally, promise lo pay to C. D., or order, ' dollars . 

cents, on demand, wiih inierest. Aluen Faithfuj^ 

Attest, Obed Uale. Jamks FAiRrxcE. 

Jfo. III. J^ote to a Pank. 

Ninety days after date, we, jointly and severally promise to 
pay the rresident. Directors and Company of the 

at their office of discc^unt aqd deposit in sii 

hundred dolLirs, for value received. Peter Carklbss. 

Burlinffton,Mugust If Ir^'Sl. Oliver Scovrl. 



4. OF RECEIPTS. 
^o,L 

Canaan^ Sept. 19, 1824. Received of Mr. DuranctJldley, ten 
dollars in full of all act ounts. Jambs Jewett. 

^o, IL Receipt for an endorsement on a note. 

Bvffalo, Sept. 19, 1^34. R*^ceived of Mr. Simpson Eastly (by 
the hand of TlUH trusty,) sixteen dollars twenty-five cents, 
which is endorsed on his note of June 3, 1830. 

Peter Careful. 

Jh III, A receipt fdr money received on account. 

Mount Hope, Sept 10,1824. Received of Orland Landike, 
%fij dollars en account. EldUo Elqridge. 



6. OF ORDERS. 

^fO» X. 

Mr. Stephen Burrows^ Sir, 

For value received, pay to A. B. ten dollars, and place tlie 
tame to my account. Ajldbn Clouob. 

fr«7mo<, 5ej»i. 16, 1825. 

^c.IL ^^^ 

Sir, Boston, Jan, 9, 1835. 

Tot value received, pay G. R. eighty-siz cents, and this, witl^ 
bis' receipt, shall be your discharge from me. 

To Mr. David Bottom. JoKN CouiVRii.. 



I 






■IV 



«^: 
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